


February 22, 2000

Session 1: bjectives and background infornation Page

Vel come and I ntroduction:
Qutline purpose and objectives of workshop
S. Sundl of 4

Antibiotic use in rumnants - An Overvi ew
G Riddel | 12

Antibiotic use in poultry - An Overview
D. \Wages 22

Antibiotic use in swine - An Overvi ew
R Morrison 35

Antibiotic use in aquaculture - An Overview
R MacM I | an 52

Antim crobial drug discovery and devel opnent
J. Watts 70

Antim crobial new ani mal drug applications
Revi ew process overvi ew
D. Benz 86

"558. 15" studies: A historical perspective
J. Cooper 104

Pre- approval assessnment of mcrobial safety
General concepts
B. Flynn 129

Resi stance and pat hogen | oad - Factors to consider
D. Wite 152

Open Conmment Peri od
Facilitator - J. Heslin 190




| NDE X (Continued)

SESSI ON 2: Study concepts for nodeling resistance PAGE
devel opnent and/ or pat hogen | oad changes

| nt roducti on
D. Wite 205

Use of ani nal studies
K. BEwert 207

Revi ew of an animal study and its rel evance
D. Mevi us 224

Use of pharmacoki neti cs/ phar macodynani cs
M Papi ch 253

Open Conment Peri od
Facilitator - J. Heslin 280

KEYNOTE: "---" Indicates inaudible in transcript.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PROCEEDI NGS
(8:35 a.m)
WELCOME - QOUTLI NE PURPOSE AND OBJECTI VES OF WORKSHOP

DR. SUNDLOF: Good norning. |If | could ask
everybody to please take their seats, we can begin this
norni ng' s sessi on.

(Pause.)

DR. SUNDLOF: Al right. Good norning, everyone,
and wel come to CV/M s second workshop on antim crobi al
resistance. It is really great to see the turn out that we
have here today. For the next three days we are going to be
di scussing sone issues that are very inportant to CV/M and to
the industry, and so, | hope everybody is refreshed and ready
to go here.

The purpose of the neeting is to discuss the
appropriate design of pre-approval studies. W tal ked about
pre-approval studies for a long tinme in the context of
antim crobial resistance, and we need to consider in the
di scussion today both the rate and the extent of resistance
devel opnment in the appropriate mcrobiol ogical organi sns and
al so ook at the issue of pathogen |oad, which is also a
critical factor in pre-approval testing.

(Slide.)

DR. SUNDLOF: So the neeting's objectives are to

obtain scientific input on these issues. These are very
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conpl ex issues that are neant to give us sone kind of
predictive value in assessing what will happen with the drug
after the approval process.

And again, it is a scientific and conplex issue, so
we need as nuch as input as possible, and we would like to
hear a lot of different perspectives and a | ot of different
alternatives hopefully that will energe fromthis discussion.

(Slide.)

DR. SUNDLOF: Qur goals are to get all the ideas
out on the table. W want to hear as nmany as we can. W
want to listen to our experts and ask them | ots of questions.

W want to hear fromthe public. W want to hear how they
vi ew sonme of the issues we will be dealing wth.

W want to discuss these issues in further depth in
t he breakout sessions, which will occur tonorrow afternoon
and Thursday norning. So the breakout sessions will give
everybody a chance to participate in the discussion. And we
want to do a |lot of brainstormng. W want, again, people to
conme away fromthis with a greater understandi ng and
appreci ation than what they cane here with. So |ots of good
i deas, hopefully, will emerge fromthis neeting.

| just want to nake a statenent right now that it
is not the intention to come to a final decision on pre-
approval studies at this neeting. This is not a neeting that

is intended to reach a consensus opi hion on what the exact
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proper study shoul d be.

It is one in which we are going to try to get as
many good i deas out as possible. Those ideas will then form
the basis for further coment and finalization of what we
wi |l consider eventually as the proper design for these
pre-approval studies.

(Slide.)

DR. SUNDLOF: Just to give a little bit of
background, in Novenber of 1998 we issued a gui dance
docunent, nunber 78, which says that based on what we
perceive to be the potential public health threat from
antim crobial resistance devel opnent, we believed it is
necessary to consider the potential human heal th inpact of
m crobial effects associated with the use of aninal drugs.

To do that, we were |looking at two different
i ssues. Resistance, and al so, we wanted to consi der pathogen
| oad that may increase as the result of using antimcrobials.
So that was gui dance docunent nunber 78 in Novenber of '98.

In Decenber of '98 we issued a paper that we have
referred to as the framework docunent, and | am sure
everybody is famliar with that docunent at this tine. It
states FDA s position; that the regulatory systemfor
antimcrobials for use in food animals should be nodified to
address m crobial safety. Prior to that, with the exception

of a few cases, we had not considered that in the assessnent




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of safety.

The framework includes a concept of using
pre-approval studies to evaluate the safety of the proposed
products, and so pre-approval studies was a critical elenent
in the framework docunent, and that is what this workshop is
about; to really focus in on the pre-approval studies.

(Slide.)

DR. SUNDLOF: Just briefly, we will go through the
agenda; what we can expect in the next three days. First of
all, this norning we will have an overview of antim crobi al
use patterns froma nunber of the producer organizations. So
we will ook at poultry versus rum nants versus sw ne, et
cetera, and how antim crobials may be used in those
practi ces.

W will also hear a little bit about drug discovery
and what is involved on the industry side on drug
devel opment. And finally, just to give everybody a solid
background, we w |l have sone presentations from people
within CVUMto explain the regulatory process in general, and
specifically then, howit applies to the regul ation of
antim crobial drugs for food producing ani mal s.

W will also have a presentation based on what we
refer to as "558. 15" drugs, and those are the sub-therapeutic
antimcrobials for which C/M has, for a nunber of years,

required pre-approval studies. So that can serve as a kind
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of background for | ooking at what we have done in the past,
where we feel the strengths of those studies were and where
sone of the weaknesses potentially lie. Fromthere, it may
be easier to try and nove forward.

(Slide.)

DR. SUNDLOF: This afternoon we will finish session
one. Again, there will be sone tal ks from CVM peopl e on the
regul atory process, and we will have a di scussion of sone
general concept of mcrobial safety and assessnent. And we
will be listening to sonme experts, sone people that have got
sone experience and sone i deas on how t hese studies m ght
best be perforned and the discussion of sonme of the specific
factors to consider regarding resi stance and pat hogen | oad.

And then we will begin session two, which is nore
conceptual perspectives. W want to get different
perspectives on how we m ght approach the issue of
pre-approval studies for mcrobial safety. So on Wdnesday
norning then we will finish up those presentations.

And then, the people who have been talking this
afternoon and tonorrow norning will sit on a panel and w ||
have an open public neeting and a panel discussion tonorrow
norni ng on sone of the things that we have heard to date.

(Slide.)

DR. SUNDLOF: And then, on Wdnesday afternoon, we

wi |l begin the breakout sessions. Those breakout sessions,
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if you | ook at your agenda, are grouped according to the
species of interest. So they are species based breakout
groups and people will be allowed to go to whichever of those
breakout sessions that they feel is of nost interest to them

W have provided sone questions, and they are in
your agenda. The questions we won't go over at this tine
because a | ot of those questions you really won't be able to
have a good idea of how to answer until you have heard the
di scussions that have led up to the breakout sessions.

You wi Il have an opportunity during the coment
period on Wednesday afternoon to add additional questions or
rai se additional concerns for discussion during the breakout
sessi on.

(Slide.)

DR. SUNDLOF: Then, on Thursday, we will finish the
br eakout sessions and the chairs or the noderators of those
breakout sessions will begin to prepare the reports. And
t hen, on Thursday afternoon, we will have a presentation of
all of the breakout groups and then further discussion, and
then we will talk about next steps based on what we have
heard during the course of the entire three days.

(Slide.)

DR. SUNDLOF: COkay. But it doesn't end there. It
doesn't end Thursday. We still think that this is a

continui ng, ongoing process. It begins here, but it
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continues on, and we have opened up a docket and that is the
nunber of the docket so that additional comrents can be sent
to FDA. That is the docket nunber that you refer to, and we
will take all those comments into account.

Additionally, the transcript of this workshop wll
be nade available. W will have a full transcript on CVWM S
web site, and there you have our web site address. And then
the final thing | need to do is just a fewlittle
housekeepi ng details.

Ref reshnents will be avail able during the breaks,
but because we want to have as productive a neeting as
possi bl e, we woul d ask everybody to, please, try to return
fromthe breaks on tine so that we can keep on schedul e.
Lunches will be on your own. There will be a short reception
on Wednesday at 5:30 in the evening.

And if you have any questions or need anything
during the next three days, the two people that are sitting
out there at the table outside of this roomare Alita
Si nderl ar and Li nda Cowatch, and they will be glad to assi st
you i f you have any problens at all.

So, those are ny opening remarks. | would now |ike
to turn the programover to the noderator of the first
session, and that is Dr. Claire Lathers. Dr. Lathers is
relatively newin the Center for Veterinary Medicine. She is

our office director in the Ofice of New Ani mal Drug
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Eval uati on where the studies eventually will be eval uated.
So, Claire, | will turn it over to you.

CHAl RWOVAN LATHERS: Thank you, Steve. Wl cone to
the Center for Veterinary Medicine' s workshop. W wll be
| ooki ng at pre-approval studies and asking the question:
Anti m crobial resistance and pathogen | oad; how do we best
desi gn our protocol s?

On behalf of the Ofice of the New Ani mal Drug
Eval uation and the center, | would Iike to begin by thanking
all of those who have contributed to the effort of making
this workshop a success: Bill Flynn, Dave Wite, all of the
menbers of the CVM pre-approval protocol group. They have
spent a lot of tinme discussing possibilities, and now t hey
are here to share and to listen with you and your ideas.

And Bl ue has assisted, Linda Tow son, Steve
Sundl of , Sharon Thonpson, and indeed, all of the senior
managenment team And finally, Anita Sinderlar and Linda
Cowat ch are the people that are making the actual workshop
happen, if you would, in terns of the nmechanics.

So, with the first speech, we will now begin our
di scussi on of the appropriate designs for the pre-approval
studies to evaluate the mcrobial effects of antim crobial
drugs intended for use in food producing animals and ask the
guestion: How do we address the rate and the extent of

resi stance devel opnent and the changes in the nunber of
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enteric bacteria in the animal's intestinal tract that can
cause human ill ness?

Qur first speaker to begin to address these
gquestions is Dr. Gates Riddell. He is a professor in |arge
ani mal surgery and nedi cine at Auburn University, he is the
past president of the Anerican Association of Bovine
Practitioners, he is a nenber of AVMA's drug advisory
conmmittee and a nmenber of the AABP's conmittee on
pharmaceuti cal and biol ogical issues. Dr. Riddell.

ANTI BI OTI C USE | N RUM NANTS - AN OVERVI EW

By Dr. Gatz R ddell

DR. RIDDELL: Thank you, Dr. Lathers. | appreciate
the opportunity to be able to bring sonme perspective fromthe
rum nant species this norning. | would like to start off ny
comments by tal king about sonme of the preparatory steps
towards considering the use of antibiotics in rum nants.

There are nunerous tools available to ani nal
agriculture, which can be inplenmented to maintain ani nal
heal th today. These include well-researched nutritional
gui del i nes, vaccines both old and newto aid in the
prevention of disease, a greater understanding of appropriate
housi ng designs for various classes of aninmals and proven
protocols for the integration of these tools in preventive
medi ci ne prograns.

However, there are al so nunerous uncontroll abl e
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vari abl es which can inpact animal health and which can
conprom se the effectiveness of health maintenance protocols.
Anti biotics are and will continue to be an inportant and
necessary tool for the treatnment of certain infectious

di seases and prevention of pain and suffering resulting from
t hese di seases.

It is difficult, if not inpossible, to prevent
exposure to di sease pathogens. For exanple, the bacteria,
group of bacteria, that have been associated with causing
bovi ne respiratory di sease.

(Slide.)

DR. RIDDELL: Sonme of these infectious agents are
found in regionally select areas of the United States.

QO hers may require the presence of specific aninal

popul ations, while others may be universally found in the
envi ronnment, regardl ess of the presence or concentration of
ani mal agriculture.

(Slide.)

DR. RIDDELL: Variables which can place ani mals at
ri sk for devel opi ng di sease subsequent to exposure to these
bacterial pathogens include variation in individual animnal
susceptibility to di sease and response to effective
vacci nation protocols. There will be environnmental stressors
that are truly uncontrollable, such as weather, drought and

ot her anbi ent conditi ons.
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There will be life cycle events that are stressors
of thenmsel ves, such as calving in |anbing for the yew, and
there will be managenent stressors, such as diet changes,
whi ch are inportant as we take this nonogastric animl at
birth to a rumnant at maturity, and transportation.

In addition to the potential for bacteri al
pat hogens to cause di sease, there are nunerous viral agents
whi ch can alter local or system c inmune system function and
open the door for secondary bacterial infection.

(Slide.)

DR. RIDDELL: For those diseases of bacterial
origin, the only recogni zed therapy nay require the use of
properly sel ected, dosed and adm ni stered antibiotics. It is
i npossible within the scope of this short presentation to
describe all the diseases scenarios for which the use of
par ent er al

(Slide.)

DR. RIDDELL: Invasive surgical procedures wll be
performed on rum nant animals under field conditions which
can place the animal at risk for bacterial wound infections.

Exanpl es of sonme of these field procedures would include
expl orat ory abdom nal surgeries and cesarean sections
performed because of obstetrical difficulties encountered in
an ani mal which cannot be transported to a surgical facility.

Beyond that, even excellent surgical facilities
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t hensel ves cannot prevent all bacterial incisional
conplications. Additionally, rum nant animals nmay, by their
nature, suffer traumatic injuries which can be conplicated by
secondary bacterial wound infections.

The former circunstance, surgical procedures, wll
require systemc antibiotics to prevent bacterial infection
foll owi ng contam nation, and the latter, the traumatic
injury, may require a full return to health follow ng the
devel opnent of a bacterial infection.

(Slide.)

DR. RIDDELL: There are certain conditions under
whi ch the potential for the devel opnent of a bacterial
infection is increased due to environnental transport,
managenent, housing or life cycle circunstances. Respiratory
di sease in cattle or |anbs entering the feed ot are an
exanpl e of this.

As with many di seases seen in agriculture, the
causes of respiratory di sease outbreaks are considered truly
mul ti-factorial. The stress associated with transportation
and increased exposure risk due to the commingling of newy
i ntroduced and the potentially immuno suppressive effects of
at | east one upper respiratory virus all tend to predi spose
to bacterial disease.

Now, there are nunerous antibiotics on the market

today which are | abeled for treatnment of bovine respiratory
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di sease, each of which can be effective against the disease,
but none of which will be universally effective. Therefore,
the need for the current armanentarium and increasing our
armanentariumin this area.

For this reason, the wi de range of therapeutic
options will allow a practitioner to base treatnent upon
di agnostic m crobi ol ogy and previ ous experience, wth
clinical judgnment thrown in, and nmake treatnent adjustnents
wher e needed.

(Slide.)

DR. RIDDELL: Another bacterial condition which is
life cycle related and which will respond to antibiotic
therapy is a life-threatening uterine infection, which
develops in the first three to 10 days after a cow has a
calf. This condition, known as a toxic or septic netritis,
can nmake an animal severely ill, may result in her death or
render her reproductively unsound in future years.

In years past, intrauterine antibiotic therapy has
been utilized, to a great degree, to treat this condition.
Research on the type and | ocation of problematic bacteria now
suggests that systematic antibiotics, rather than
intrauterine, are narkedly nore effective.

Moni toring protocols have been devel oped and
i npl enented on many herds to develop infections early in the

stage of the disease, which involves sonething as sinple
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nonitoring, daily, the body tenperature of the animal.

These protocol s have been able to direct nuch nore
specific and limted antibiotic use because of early
intervention. These use of these protocols allowed treatnent
to be initiated earlier in the disease in those aninmals which
are going to develop netritis, thereby enhancing the
t herapeutic success rate and mnimzing the overall use of
anti biotics because of early intervention.

(Slide.)

DR. RIDDELL: Laneness is a common condition
di agnosed in both beef and dairy cattle. There are specific
bacterial conditions, such as necrotizing pododermatitis, a
condition conmmonly known as foot rot, which occurs when
certain types of anaerobic bacteria gain entry into the soft
tissues of the lower |leg and feet of cattle. These
i nfections respond readily to the use of appropriate systemc
anti biotics.

More conmon causes of | ameness are conditions such
as sole bruises and sole ulcers, as you see in the picture
here, for which antibiotic therapy is of little benefit or no
benefit. Diagnostic and treatnent protocols for |aneness in
cattl e have been devel oped which direct therapy to the
specific condition, including antibiotics where necessary and
appropri ate.

(Slide.)
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DR. RIDDELL: Trained, experienced veterinary
practitioners are able to eval uate di sease out breaks, apply
wel | researched principles and nmake predictions as to when
di sease out breaks may potentially spread to ot her unaffected
animals. An excellent exanple of this type of outbreak is
bovi ne respiratory disease.

The multi-factorial nature of this disease and the
many predi sposing factors have al ready been outlined. Wen
t he predisposing factors are present and unaffected ani mals
have been placed at risk, the metaphylactic or prophylactic
use of antibiotics in cattle and feeder lanbs at risk for the
devel opnment of respiratory di sease of bacterial origin can
prevent the outright devel opnent of disease in |arge
popul ati ons of ani nal s.

St udi es have denonstrated that the appropriate
application of the principles of nmetaphylactic therapy can
reduce the overall use of antibiotics in certain groups of
ani mal s.

(Slide.)

DR. RIDDELL: Another exanple of a preventive
strategy which involves the use of antibiotics would be the
use of intramammary antibiotics in the dairy cow entering the
dry period, atine in her life cycle in which there is a
docunented increase in risk for the devel opnent of bacterial

mastitis.
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When a mature | actating cow reaches seven nont hs of
pregnancy, she is dried off and she enter her dry period.
This is a tinme where she is not mlked to allow regeneration
of the secretory cells of the mammary gl and before she enters
her subsequent lactation with the birth of her next calf.

The two tines that you can see on this graph of
greatest risk for the devel opment of a new intramamrary
infections during the entire lactation cycle are the first
two weeks and the last two weeks of the dry period. In
addition, lactating dairy cows may enter the dry period with
a subclinical bacterial mastitis.

It has been well established that the infusion of
antibiotics into the manmary gland at a tinme when the cow
will not be mlked for 60 days enhances udder health and
pronotes the production of higher quality mlk in the
subsequent lactation. The high risk period found at the end
of the dry period, on the other hand, is nore appropriately
nmedi ated by the use of vaccinations, where appropriate,
housi ng and environnmental upgrades and nutritional prograns
directed toward nmaxi m zi ng the performance of the i mune
system

(Slide.)

DR. RIDDELL: Very young calves, two to 10 days of
age, may encounter chance overwhel mi ng system c bacteri al

infections, typically with Gram negative organisns. The only
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treatment which will enable this young class of animal to
overcone the bacterial infection found within the bl ood
streamw || be system c antibiotics specific to the suspected
or gani sns.

(Slide.)

DR. RIDDELL: The practice of feeding
antimcrobials, such as the ionophores, which alter rum nant
flora popul ati ons, to enhance preferential devel opnent of --
production of volatile fatty acids to pronote efficiency.
Banbermycins, tylosin, virginianycin and tetracyclines
enhance growm h pronotion, enhance feed efficiency and work
towar ds di sease prevention, resulting in inproved ani nmal
performance, productivity and efficiency.

There are nunerous | abel indications for
antibiotics in the feed. These include increased rate of
gain, inproved feed efficiency, the prevention or liver
abscesses and the control and treatnent of anapl asnosis.

The prevention of liver abscesses and the control
of anapl asnosis directly inpact animal health and well being.

O her nmethods of control of these two conditions are limted
or non-existent. The well proven decades ol d vaccine for
anapl asnosi s has been off of the market for several years.

The use of fed antimcrobials to enhance rate of
gain and feed efficiency results in nore efficient aninal

protein production, nore effective use of feed grains and
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nore responsi ble nutrient utilization in terns of waste
managemnent .

(Slide.)

DR. RIDDELL: As | mentioned in the beginning, it
is very difficult to define, inthe limted time avail abl e,
all potential uses of antibiotics in rum nants. Hopefully, |
have stimul ated sone thought and provided sone framework for
di scussion by sone of the representative exanples |
presented, and hopefully, discussion over the next three days
will help further explore these uses and answer questions
pertaining to this topic.

In summary, antibiotic use in rumnants is
necessitated when the variables involved in ani nal
agriculture, such as environnmental conditions, chance
exposure to infectious agents and variations in individual
ani mal susceptibility predispose to individual animl disease
or outbreaks in herd popul ations. The proper eval uation,

t hor ough di agnostic procedures and the inplenentation of
appropriate therapies, particularly under the auspices of a
valid veterinary client patient relationship, when
appropriate, will enhance the efficacy and safety of the use
of antibiotics in rumnants. Thank you.

(Appl ause.)

CHAl RAMOVAN LATHERS: | think we have tine for one

guestion, if someone would Iike to ask a question.
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(No response.)

CHAIl RWOVAN LATHERS: CQur next speaker will be
Dr. Dennis Wages. Dennis is currently a professor of poultry
heal t h managenent at the Coll ege of Veterinary Medicine at
North Carolina State University. Dennis earned a bachel or of
science in poultry science at the University of Arkansas, a
doctorate of veterinary nedicine at Kansas State University,
conpl eted a pat hol ogy residency at lowa State University and
is currently at diplomat status with the Anerican Col | ege of
Poultry Veterinarians. Dr. \Wages.

ANTI BI OT1 C USE I N POULTRY - AN OVERVI EW
By Dr. Dennis WAges
DR. WAGES: Thank you, Dr. Lathers. Good norning.
| have been asked to give an overview of antibiotic use in

poul try, probably one of the areas of nobst controversy in the
use of antibiotics in food aninmals, and hopefully, | can give
you an i dea of why we do what we do and sone of the thinking
that is involved in the utilization of antibiotics.

| will touch base on therapeutics in the water,
t herapeutic feed grade antibiotics, growh pronotion and the
use of injectables inthe limted tine that | have.

(Slide.)

DR. WAGES: Antibiotic use in the poultry industry
has been a fundanental intervention strategy since the 1960s.

Even though preventative di sease nanagenent is the primary
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focus of the industry's disease control, and we maintain nuch
enphasi s on vaccination protocols and the study of

i mrunol ogy, disease outbreaks that do occur, and it is a fact
of life that it requires antibiotic therapy in sone cases.

The majority of antibiotic treatnent in poultry for
acute di sease out breaks occurs via the water route. Wen a
disease is identified within a flock, norbidity and nortality
are assessed, necropsies are perfornmed and a di agnostic
evaluation is initiated in the diseased fl ock.

When culture and antibiotic susceptibility
profiling has been perforned, the veterinarian considers farm
hi story, previous diagnhostic evaluations specific to that
farmand in that area and initiates appropriate control
measures, which does include environnental and nmanagenent
changes, as well as, in sone cases, the use of antibiotics.

We currently have eight classes of antibiotics used
for water adm nistration, and they represent 15 antibiotics
that are approved for use for the treatnent of acute
bacterial diseases in poultry. They are dosed based on
mlligranms per kilogram of body weight -- that is, the pounds
of nmeat in the house -- at |abeled indications or based on
the veterinarian's clinical judgnent.

Any use of antibiotics not in accordance with the
| abel indications are to be done within the guidelines

outlined by AMDUCA. The antibiotics comonly chosen for use
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in appropriate di sease outbreaks as intervention tools for
wat er admi ni stration include the tetracyclines, streptonycin,
neonycin, bacitracin and penicillin. These antibiotics
represent tools that we use. W don't treat a lot. But when
we do, these are the ones that are used nore comonly.

Anti biotics that are | ess routinely or conmonly
chosen include lincomycin, streptonycin, tylosin,
eryt hromyci n and sul fonam des. These antibiotics are used.
The latter group are used in the industry; however, they are
used to treat diseases that we don't say on a day-to-day
basis. You could take probably eight percent of our
treatment for acute outbreaks and lunp theminto E. col
bacillosis and falcollera (sic) in turkeys and chi ckens, and
that is the mgjority of what we treat for.

(Slide.)

DR. WAGES: The fl uoroqui nol ones are used at
| abel ed i ndications. They are not used in any extra | abel
format, in that it is against federal law to do so, and they
are used sparingly in our industry. They are cost
prohibitive. It is not uncommon to put $1,500 into a flock
of chickens with the use of the fluoroquinolones, and it is
just not cost effective to utilize such treatnents when you
| ook at a cost per pound benefit. It is a very inportant
drug to our industry.

(Slide.)
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DR. WAGES: A survey of the National Chicken
Counci | places fluoroqui nol one use somewhere between one and
two percent in the broiler production. W try to hold it in
reserve. The fluoroquinolones currently represent the only
drugs consistently effective for coli bacillosis in turkeys
and chi ckens, and that is our nunber one disease.

Because of the econom c inpact of disease in
poul try, disease prevention through rigid vaccination
protocol s and nanagenent i nprovenents are enphasized while
veterinarians in integrated conpanies closely regul ate
treatments. No, we are not perfect. Conpanies that have
used anti biotics excessively and inappropriately instead of
utilizing stringent disease prevention progranms are sinply no
| onger in the poultry business. They can't afford to be.

The aforenmentioned antibiotic intervention tools
are used in specific diseased flocks regarding specifically
di agnosed bacterial infections, and we do not use antibiotics
in healthy flocks. However, in a house of 25,000, when a
di sease such as coli bacilloses occurs and we are |losing five
to seven birds per thousand, we do have a nunber of birds
that we call at-risk that are not di seased and appropriate
antibiotics are used in the diseased house. But, in fact,
there are birds that aren't sick at that tinme in a
prophyl axis use of antibiotics. Long-termtherapy for

chronic infection is not cost effective, nor is it perforned
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in the poultry industry.

(Slide.)

DR WAGES: G owth pronoting antibiotics are added
to the feed primarily as a control neasures for conmon
enteric bacterial diseases, specifically clostridial
infection that result in necrotic enteritis. Hi story has
determ ned growt h pronoting antibiotics and their use to be
sub therapeutic, a termthat has been used against the
poultry industry and the food animal industry for years and a
termthat | personally feel is inappropriate, and | will try
to expl ain.

I f one | ooks at the definition of therapy and
treatnment, there is, under all the definitions in Dorland s
Medi cal Dictionary, areas where prophylaxis and prevention
are identified as tools in the treatnment and initiation of
therapy. The reason sub therapeutic was adopted years ago to
descri be growth pronotion can be explained in nmy mnd.

In poultry, sub-clinical infections with coccidia
in comercially raised flocks predi spose birds to necrotic
enteritis. Even though the anti-coccidial feed additives are
routinely and were routinely used in commercial poultry,
anti biotics such as virginianycin, bacitracin and |incomnycin
were added to the feed to prevent necrotic enteritis
i nfections due to Clostridium perfringes.

These anti biotics were needed because the coccidi a
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preventative feed additive to control coccidiosis were static
and not cidal, thus preventing clinical coccidiosis in the
fl ock, but not preventing sub clinical infections and the
protozoa proliferation within the intestines that predi sposed
the bird to necrotic enteritis infections.

Since the levels used in the feed of these
antibiotics to prevent and control necrotic enteritis were
| ower than those used to treat active, acute outbreak of
enteric they were coined sub therapeutic; below the
t herapeutic dose needed to treat an active infection. Even
t hough we did control infection. A perfect exanple is 50
grans per ton of an antibiotic would control necrotic
enteritis. |If they broke with the disease, it would take 400
grans per tone to treat an active infection within a five to
seven-day peri od.

| don't think in today' s term nol ogy sub
therapeutic is appropriate, although it is very coined and
peopl e are very confortable with it. Today, we still use
virgini anycin, bacitracin, linconmycin and banbernycin to
prevent and control necrotic enteritis and for growh
pronotion; however, since the 1980s -- in fact, about 1982 --
the poultry industry has not used the tetracycli nes,
penicillin, sulfonam des or erythromycin in feed for growth
pronotion or at low | evels for disease control.

(Slide.)
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DR. WACES: Besides disease control, antibiotics
have ot her nodes of growth pronotion, sone known and nany
unknown. Certain antibiotics used in poultry increase
chilled and hot carcass weight, inprove breast yield and have
protein sparing effects in the intestines. Many of these
growt h pronoting nmechani sns and results can be attri buted
mainly to control of sub clinical disease, such as necrotic
enteritis, and sonme mechani snms specifically are unknown.

Some grow h pronoting antibiotics increase
intestinal tensile strength, the strength of the intestine.
This intestinal health and tinsel strength is inportant not
only for the overall health of the bird, but also as an
advantage at the tinme of processing to prevent bacteri al
cont am nati on

It has been denpnstrated that certain antibiotics
increase tinsel strength and intestinal integrity that
prevents the tearing of intestines during the autonated
evi sceration process. This helps prevent contam nation from
i ntestinal breaking at processing, which decreases the
bacterial |oad at processing on our carcasses.

(Slide.)

DR. WACGES: Besides overall disease reduction and
ot her cost benefits, growh pronotion increases feed
utilization by decreasing the anbunt of feed required to

produce one pound of gain. To put this in perspective, if
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feeding an antibiotic to control necrotic enteritis or to

i mprove growt h pronotion and feed efficiency would increase
the efficiency 0.01 or 100th of one pound, which would reduce
feed conversion froma 2.00 to 1.99. This represents a
savings to our industry in the feed utilization of 375
mllion pounds.

Thi s reduces the anmount of grain required to
furnish this feed, reduces electricity and the mlling, or to
mll this feed, reduces gasoline to deliver this feed. It is
a snowball and dom no effect on reducing the cost for a
chi cken.

Enhanced feed utilization also reduces fecal
nitrogen and phosphorous excretion in litter, thus is an
envi ronment al advant age when applying litter to pastures and
crops, another point that is of concern in intensive
| i vestock grazing areas.

Gowth pronoting antibiotics or any other use of
antibiotics are not used to treat poor nmanagenent.

Anti biotics sinply do not replace deficiencies in nmanagenent,
despite popul ar press.

(Slide.)

DR. WAGES: Antibiotics added to the feed are
rarely used to treat acute disease outbreaks. Now, this is
feed grain antibiotics for acute outbreaks of disease.

Anti biotics that are approved for use in this manner include
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the tetracyclines, erythronycin, bacitracin, tylosin and

sul fonam des. And all of ny list of antibiotics nmay not be
entirely conplete, but I think they are the ones that are the
nost conmon.

These products are difficult to use in the
treatment of an acute outbreak routinely. It requires the
renoval of coccidiostat fromthe feed or requires a cross
cl earance with the commonly used coccidi ostat during
treatnment, and either renoving the coccidiostat or trying to
find cross clearances and have conpani es put their noney into
cross clearances, none are very palatable to the industry at
this tine.

There are cases, such as chronic fow cholera in
breeders and some Mycopl asnma speci es infections where pp.

i nfections where feeding a feed grade antibiotic at a
therapeutic intervention level for 10 to 14 days may be cost
effective and potentially reduce condemati ons at processing,
but this procedures is rare.

(Slide.)

DR. WAGES: Injectables. There are antibiotics
approved for use as injections in day old chickens and
turkeys to control onphalitis or yolk sac infections. This
procedure has been perforned for over 30 years in the poultry
i ndustry.

Now, in the incubation process, at approximtely 19
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and 27 days of age, in chicks and poults respectfully is
taken fromthe outside of the chick or poult and drawn into
the body cavity. This period of tinme is a w ndow of
opportunity for bacteria to enter the devel opi ng enbryo.

Until 1993, yolk sac infections in chickens were
controlled with the injections of antibiotics such as
gentam cin and spectinonycin at 1 day of age. 1I1n 1993, with
t he approval of Marek's disease in ovo vaccination, which
basically vaccinates for Marek's fromthe time that chickens
are transferred fromthe setting incubators to the hatching
i ncubators. This process was approved.

This in ovo techni que al so provided a w ndow of
opportunity for an injection of antibiotic at the tine of
vacci nation for Marek's that would try to and at | east
potentially nore effectively control the yolk sac infection
by placing the antibiotic at the point of contam nation when
the yolk sac is withdrawn into the body cavity.

If the bacterial contam nation occurred at any
poi nt during the egg collection, storage and incubation of
the eggs in ovo antibiotics, in our mnd, felt like there was
a benefit to the chick in controlling bacterial yolk sac
i nfections.

Now, the only antibiotic approved for such
injection is sarafloxacin, a fluoroquinolone. And | wll

tell you that it is not and has not -- and we kind of snubbed
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sarafl oxacin. W do not use it in day old in ovo injection,
nor in any other procedures of injections in poultry.

Sarafl oxacin injectable, in the poultry industry's mnd, is
predom nantly a dead issue.

The poultry industry felt that fl uoroquinol ones
were too inportant to be used as a day old preventative or
control for yolk sac infection or onphalitis.

The two nost commonly used antibiotics for in ovo
adm nistration are ceftiofur and gentam cin. These are not
approved for in ovo adm nistration. They are used under
AVDUCA as extra | abel ed.

Al t hough stringent cleaning and disinfecting of
hat cheri es and hat chery equi pnent are perforned daily, these
procedures cannot prevent sone bacterial contam nation from
the egg collection and storage process. The use of
antibiotics in chicks and poults and/or in the devel oping
enbryo provide the poultry veterinarian a useful tool for
controlling yolk sac infections in chicks and poults during
the first week of life.

(Slide.)

DR. WAGES: Antibiotic intervention in poultry is a
tool. It is one tool in a total disease prevention program
t hat enphasi zes preventative di sease nanagenent and
vacci nation protocols, et cetera. W sinply can't afford to

have di sease in poultry flocks and naintain our current cost
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per pound benefit of production.

Qur industry does not encourage nor endorse
i ndi scrimnate use or excessive use of antibiotics in our
flocks. Currently, the American Association of Avian
Pat hol ogi sts Conm ttee on Drugs and Therapeutics, which | am
currently the chair, are drafting specific guidelines to
pronote judicious use of antimcrobials in poultry to
preserve the efficacy of all antimcrobials in both poultry
and human nedi ci ne.

And | assure you we are |looking at all ways that we
use antibiotics and determ ne whether we are doing things in
the nost effective way and what inpact we have. W are
convinced that what we do in poultry nedicine and in our food
ani mal species regarding poultry no | onger just inpacts the
poultry and the growers and the conpanies. The inpacts are
gl obal .

This effort supported by the Anerican Veterinary
Medi cal Association and the AVMA Conmittee on Judicious
Therapeutic Antimcrobial Use. This will provide the front
line poultry veterinarian in poultry to continue to nmake
i nfornmed deci sions regarding poultry intervention strategies.

Qur antibiotic arsenal is small, but when the need for
antibiotic use is warranted, we need to have access an
appropriate therapeutic avenue.

This overview is kind of short. Hopefully sweet
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and to the point. It doesn't, I amsure, answer all the
guestions. | hope that it at |east does explain sone
mechani sm and things that we do; why we do. | amsure it

won't satisfy everyone, but if there are any questions, |
woul d be happy to take them now. Thank you very nuch.

(Appl ause.)

CHAI RAMOVAN LATHERS: Are there any questions for
Dr. \WAges?

(No response.)

CHAI RMOVAN LATHERS: | f not, thank you very nuch.

DR. WAGES: Thank you.

CHAI RMOVAN LATHERS: The next speaker is Dr. Robert
Morrison. Bob is an associate professor at the Coll ege of
Veterinary Medicine at the University of Mnnesota. He is
director of Pig Chanp, a software business serving the sw ne
i ndustry, he is a co-owner of a 2,000 sow nultiplication
herd, he is a board nenber of Allison Meats, a regional neat
produced and processor, he is vice president of the Anerican
Associ ation of Swm ne Practitioners, and, as such, he works
closely with veterinarians and has a broad experience which
conbi nes both applied science and busi ness aspects in terns
of pork production.

You will now hear his presentation on antibiotic

use in swine. Dr. Mrrison.
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ANTI BI OT1 C USE I N SWNE - AN OVERVI EW
By Dr. Robert Morrison

DR. MORRI SON: Thanks very much. | amgoing to
just giver an overview of how veterinarians approach the
treatnent decision within swine facilities, and I would Iike
to thank the conmttee for asking the Anerican Association of
Swi ne Practitioners to be here.

(Slide.)

DR MORRI SON: What | was led to believe at |east
is that many of you here maybe weren't all that famliar with
pork production, and so | put this slide in just to show you
a representative barn. Not, of course, a barn that all pigs
go through like this, but not a atypical barn that a | ot of
pigs mght go through in terns of their growth process.

And so what you can see here is a barn that m ght
have 1,000 or 1,200 pigs init, and they would be al
relatively simlar in age and wei ght. They probably cane
fromone sow barn, and they cane into this facility let's say
around ei ght or nine weeks of age and they are going to stay
here for three and a half nonths or so, at which tine the
barn -- again, if this was an exanple barn -- would be
enptied and all of these pigs would go to market.

The barn woul d be conpletely washed dowmn with a
power wash and hot water disinfectant, and basically, the

next group of pigs that would conme in would cone into the




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

equi val ent of a new basically disease-free, if you think of
that way, barn. And that sort of production is what we try
to produce pigs through in a way today so the new group that
conmes in has a new chance to do well.

So that is not an atypical barn, as | said. That
woul d be called a naturally ventilated barn. So you have got
curtains on the side, and you can see the curtain on the |eft
side there is open, letting light in. On a hot sumrer day
the curtain on both sides will be open, and you will get nice
ventilation going through.

Now, what you can al so see there is that those pigs
have plenty of opportunity for touching each other; nose to
nose contact, oral fecal contact, and so there is quite a bit
of opportunity for transm ssion of infectious agents. And
so, when sonmething gets in there, it is very likely to spread
if you don't have sort of the set up right to try and do
things right.

(Slide.)

DR. MORRISON: Now, if you think of that barn, |
woul d i ke you to just ask yourself which of these three is
it nost simlar to. |Is it nost simlar to a daycare facility
or a residence at a small liberal arts college or a nursing
hone? And you could argue which one it is nost simlar, but
what | am going to propose today is that it is nost simlar

to a residence where you have got a group of relatively --
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|l et's say mature individuals, hopefully mature, com ng and
they are going to stay there for a while.

And they are not going to cone in and go, like in a
daycare where you are going to go hone, bringing new
i nfecti ous agents back every day. Anybody who has got kids
at daycare you know you are sick virtually every other day.

In a residence, however, you are going to cone and
you are going to stay and you are going to stay there for
ei ght nmonths and then you are all going to go hone and the
residence is enptied. The other inportant part about that
resi dence versus the other two is that they are
i mrunol ogi cal |y mature.

They are not |like a daycare facility where babies
don't have a well devel oped i mmune systemlet's say or not
wel | exposed. They are not |ike a nursing home where you
have got perhaps i mmune conprom sed individuals, people who
cannot withstand infection. These pigs in this barn are
physi ol ogi cal ly and i mmunol ogically mature, and they are
going to stay there. They are going to respond well to
vacci nes, et cetera.

| say there at the bottom "W nust consider the
popul ati on when treating a di sease.” W have those 1,000
pigs in there and naybe three of themtoday are sick, but 997
are at risk. So that is very inportant to us when we think

about the treatnent decision for a barn.
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When | amteaching veterinary students, | wll have
70 students in the class let's say. And on a bad day in
February, 10 will be absent fromflu virus, 15 should be
absent because they are, you know, sniffling, they are
dri pping, they are shedding quantities of virus into the air
that infect the professor, 15 of them are probably feeling
kind of rotten and the other 30 are pretty good.

That is the sane situation when we have that barn
with 1,000 pigs init. |If you have sonething break with it
today, a few are going to die. Sonme are going to be quite
clinically sick, and we want to, hopefully, turn those
around. Maybe half of themare at risk of getting sick, and
maybe 30 percent of themare going to do absolutely fine.

(Slide.)

DR MORRI SON:  So, when we treat or not, a
veterinarian, intuitively, is going to go through these sort
of decisions. What this particular disease costs in that
1,000 pig barn. Wat that disease costs. |If it costs
nothing, I amvery likely not going to do anything.

The inmpact on the pigs' well being of that
particul ar di sease; how does it affect their well being. So
we may have sone di seases that maybe don't have a huge cost,
but they nmay affect the well being of sone individuals, and
we nmay decide to treat on that.

VWhat will likely happen if | ignore it? WII it go
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away? You know, the vast majority of infections that take
pl ace just go away on their own. And fortunately, for
veterinarians we ride the descending curve, if you renenber
your veterinary school of animals and individuals getting
better. Some will stay the sanme or sone will get worse.

The cost of the proposed managenent changes in
treatment. That is one of the things we are going to al ways
weigh. Wiat is this going to cost, the scenario that I am
treating, versus what is it going to cost for ny
reconmendati on. And hopefully, mnmy recommendati on saves
noney. And the likelihood of resolving the problemwth
t hese changes in treatnent. So, sone probability of success.

And by the way, all of these slides are going to be
avai lable, | think, to all of you. So you don't need to copy
this down.

So, those are the intuitive decisions that
veterinarians go through when he or she is going to reconmend
treatment. Now, sone fol ks have put these into very
el aborat e spreadsheets, and they are very nice tools for
deci di ng whether to treat or not.

(Slide.)

DR. MORRI SON:  We di agnose a problem by the
following: W are going to |look at records. Mre and nore
today pig production is based on very el aborate and detail ed

record systens, and so we are going to | ook at records. W
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may have feed consunption, water consunption, weight gain
curves, as well as nortality. Maybe we have a coughing
i ndex. Sonmebody goes in and neasures coughing. So we have
got a lot of records to try to figure out what is going on in
that barn of 1,000 pigs.

W will have clinical signs obviously in history.
W have got veterinarians who are trained for nmany years to
figure out what is this picture telling me. W wll have

serol ogy done both on cross sections in sonme cases and seri al

bl eeding. In other words, we will bleed pigs over tinme to
figure out are they sero converting to agent "x."

And then we will have postnortem on both pigs that
die, and sonetinmes we will sacrifice representative pigs and

try to figure out what is happening in the popul ation here.
And we wi Il have sone pigs that we will sacrifice and do a

postnmortemin order to figure out what is going on in the

ot her 999.

(Slide.)

DR. MORRI SON: Now, despite that sort of el aborate
protocol that we will have to try and figure out what is
goi ng on, we have sonme systens that -- |like here is a farm

that has a problem and you can see each dot there is a group
of 1,000 pigs. And the "xx" that is down at the bottomis
time. And the "y" axis, by the way, is nortality.

So assune for the nonent that every dot is 1,000
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pi gs, and you can see that way back in '96 they had roughly,
you know, one percent. Down at the bottomleft you can see
we are down around one percent, two percent nortality. And
over time, what you see here is that this nortality is going
up, and, of course, that is very disconcerting to the owners,
very disconcerting to the veterinarians -- their jobs are on
the line -- and they are spending a | ot of noney to try to
figure this out to nake this curve go down.

But this is a very frustrating case. You can al so
note, for those of you who are unfamliar with finishing, we
li ke to have nortality down two percent or lower. You are
al ways going to have a few die that just -- whatever. But we
like to have it down in this one, two percent range. That is
a nice, well run barn

But when you are getting up here in this five, six,
seven percent, you can see that this is also very
unpredi ctable. This is just a nightmare for these folks to
try and figure out what is going on and howto fix it.

(Slide.)

DR. MORRISON: In that graph what | was show ng you
was nortality, and something that we teach and enphasi ze a
lot is that nortality is probably just the tip of the iceberg
and underneath that. So we said we will tolerate one, two
percent nortality. Wen you get up three, four, five percent

nortality, what you have got is a lot of pigs that are going
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to becone sick and need to be culled. O at |east they are
going to go to market light than what we would |ike. GCkay?
And that is a |oss.

And then, furthernore, you have got pigs that are
growing slower. This top group there, sonme of those will go
to different market, like a |light market in town where they
consune pigs that are nmuch lighter than nost of those. The
greater majority of those are going to go to market |ight,
and they are going to cost ne an enornous anount of noney.

So nortality is just the tip of that iceberg when it cones to
cost of the producer.

And so, | have got ny barn of 1,000 pigs and let's
say only four percent are going to die, and | say only in
guotation marks. But 96 percent of themare affected, and so
that is very, very inportant when | make ny treatnent
deci si on.

(Slide.)

DR. MORRI SON:  An inportant point for ne is that
treatment is a short-termexpense. Every tine | add a
treatnment, it costs noney. It takes noney off the bottom
line. So | don't want to treat any nore than | need to, but
you wei gh t hat agai nst nmanagenent change. |If | can go in and
take that |ast graph where that |ine was going up, every
group of pigs there is probably going to require sone sort of

treatment. That is an expense.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

43

Now, | am going to weigh what can | do in that
systemor that barn as an investnent to try to change that,
totry to turn that curve around. So managenent is going to
be viewed as a long-terminvestnent, and | am going to | ook
for sonme return on the investnent.

And you can see here that we m ght | ook for changes
i n housing, we m ght change the way by which pigs flow, we
m ght change the health of the incom ng stock and lastly, at
the bottom we m ght change feed and water supply. Al of
those are going to cost, depending on the size of the farm
hundr eds of thousands, perhaps tens of thousands; perhaps
mllions of dollars.

Il will give you an exanple, a recent exanple
| ooki ng at sone nunbers froma farmsystem They have | ooked
at groups that go through barns that have natura
ventilation. So the curtains are open; nice sumer breeze
com ng through. They have | ooked at those versus groups that
go through with nmechanically ventilated barns. So you have
got fans exhausting air and controlled inlets letting the air
in.

They have determ ned that in the groups that have
the nechanically ventilated barn they have roughly about .8
percent lower nortality than the groups that go through with
curtain ventilated barns, and they said, well, we have to

| ook.
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If we have curtain sided barns, we know that we are
going to have higher nortality, we are going to have poor
feed efficiency, we are going to have |ower gain, we are
going to have nore expense for treatnent, so let's ante up.
And they are actually spending -- | think it is $20,000 per
barn to change it over to a mechanically ventilated barn so
that they can reduce the cost and they can inprove the
performance on every group that goes through there.

So that is a managenent change that they will try
and i npose across all barns, such that they reduce the
treat nent expense.

(Slide.)

DR. MORRI SON: The treatnent programis sel ected
based on these following criteria: And Dennis gave you a
nice summary of actual treatment that the poultry business
uses. | amnot going to go through drugs, but they all wll
follow this sort of a regine.

What is ny diagnosis? And it is a best guess.
Hopefully, it is an educated best guess. Hopefully, it is
right. But what is ny presunptive diagnosis? Wat do | know
about this herd historically? Wat is the preval ence and
incidence of this disease? Do | need to treat at all? Is it
just one pig in the 1,000? And the incidence. How many new
pigs are getting sick every day?

WIl the owner do or will the staff do what | ask




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

45

themto do? A conmon cut off let's say is in the 10 or 20
percent range of infected pigs or affected pigs that need
treatment. If nore than 20 percent are infected and
affected, | probably am not going to get that owner or staff
person to go in and inject pigs. It is just too big a task.

And so, if | say, listen, it is really cheap if you
wWill just go in and inject these 250 pigs once a day for
three days or twice a day for three days, forget it. You
know, the staff person who is getting $8.00 an hour isn't
going to do it.

So | may have to go in and water nmedicate. O, in
sone cases, as we will see, | my have to go in and feed
nedi cate, because | can't get themto do what | think they
ought to do, froma conpliance point of view

Benefit costs of treatnent options. | amgoing to
think about that. | amgoing to look at ny lab results. |
am goi ng to wei gh, obviously, ny clinical experience and the
antibiotic options available. Al of those are the criteria
that 1 am going to consider

(Slide.)

DR. MORRISON: Now, | just want to -- there is a
very detailed treatnent set of guidelines that the veterinary
enpl oys when choosing a treatnment. | just want to go over
t hese very quickly.

(Slide.)
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DR. MORRISON: First, the veterinarian is going to
decide, well, aml going to inject or water nedicate? Am|]
going to use a food aninmal drug or, in sone cases, in the
rare case, a non-food animl drug? Am|l going to use it
according to |label or so-called extra label? 1If I goin wth
an injection or a water nedication, aml| going to follow up
with feed nmedication or am|l just going to stop? And |lastly,
if I do switch to a feed nedication, when am| going to stop
medi cation. So that is the steps that a veterinarian will go
t hr ough.

(Slide.)

DR. MORRI SON:  Just very quickly, the first
decision. Well, is it three pigs out of 1,000 or is it 2507

So, if it is 250, | am probably going to have to go in and
wat er nedi cate because | won't get very good conpliance on
i njection.
(Slide.)
DR. MORRI SON: The route of choice is always going

to be to choose a drug | abel ed for food aninmals that contains

the proper ingredient. It is always going to be your first
choi ce.

(Slide.)

DR. MORRI SON:  And then you are going to -- if you

have got this drug in the proper dosage form as | abeled for

the indication, and | believe it is clinically effective,
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amgoing to use it according to | abel.

(Slide.)

DR MORRISON: If not, if not in the proper dosage
form it is not |abeled for indication and | don't think it
is clinically effective, | go to extra |label. \ere |
require these criteria | have got to have a veterinary/client
rel ationship. | have got to know these pigs. In a way, |
have got to be personally responsible and I have got to be
avai | abl e.

| have got to sufficient scientific information to
i nsure an adequate withdraw, | have got to be able to
preserve animal or group ID and | have got to have records
and | abel s.

(Slide.)

DR MORRISON: In the rare case where we can't go
this route, we are going to use a non-food ani mal drug where
it is not prohibited, and again, very inportantly, where |
have got enough evidence to give a valid withdraw tine.

(Slide.)

DR. MORRI SON: Dennis covered this briefly. Wen
do we nedicate in the feed? Well, why would we? W would
because it gives us the broadest coverage of the popul ation
at risk. | can nedicate themall very easily. It is very
| abor efficient, it is very sinple and it nmay be the cheapest

program
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But why don't we always just go in and nedi cate
with feed then? Well, it is probably somewhat difficult to
achi eve therapeutic levels in sick pigs. Sick people don't
eat, sick pigs don't eat, and so they are not going to get
the nedication that we want themto get.

There is the potential for contam nation of other
feeds. Sone pigs that are not sick will receive the
medi cation. W don't want that. They are at risk, but it is
kind of a waste, unless they are going to get sick wthout
it.

And in sone cases, just as it nmay be the cheapest
program it may be the nbst expensive program So you are
al ways, as a veterinarian, going to be weighing this. Wat
is ny treatnment progran?

(Slide.)

DR MORRISON: | did a brief -- just alittle
survey in preparation for this nmeeting, and | asked sone
veterinarians, and | was quite inpressed with their awareness
and conpliance with the guidelines. Sonme of these
veterinarians have very detailed treatnment protocols for
clients.

They told ne that they choose their product
sel ection based on effectiveness first and cost second. And
remenber, this effectiveness is going to be their clinical

perception in many cases and based on historical experience.
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For some of them | saw sone very el aborate spreadsheets for
conparing drug costs and routes of delivery.

Generally, they will go between 10 and 20 percent
as their cut off for whether they are going to go for
i njection versus water. Feed nedication was generally used
for chronic or preventive situations. And lastly, | saw a
ni ce spreadsheet for cost effectiveness of growth pronotants.

(Slide.)

DR. MORRI SON: The last slide. | think it is
important to recognize that within our industry I showed you
an exanple of a 1,000 pig barn. W could go and | coul d take
you to sone barns that are not, in ny view, well run. And I
could take you to some other barns that are incredibly well
run.

And so, in our industry |I think of health
managenent as being on a continuum and you have got sone
farms out here that don't have good health and you have got
sone farns out here that have extrenely high health. And
when you | ook at sort of the descriptors of a |ow health
systemor a low health farm you will find that -- this is
probably nore detail than you need, but they will have
mul ti ple sow sources feeding in. So it is just |ike that
daycare facility.

If you have got 50 kids in a daycare, they are

goi ng hone every day to 50 different honmes and bringi ng back
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200 bugs the next day. Okay? So nultiple sources just
creates a wonderful environnent for disease to transmt
versus one source.

Again, | won't go through any details, but all of
these are descriptors of a poorly run managenent system And
you cone over here and all of these are nice. W know, from
experience, that those are going to be well run barns if they
can do these sorts of things.

(Slide.)

DR. MORRI SON: Now, if you could | ook at the whole
i ndustry out there, you can inagine that there is going to be
sort of a bell shaped curve or normal distribution of health,
and the majority of themare going to be sonewhere in the
mddle. And we will have a few out here that are really well
run, and we will have a few out here that are really poorly
run, and these are the ones that are real chall enges.

(Slide.)

DR. MORRI SON: The chal l enge for us as
veterinarians -- this is a fancy graphic now -- is to take
this and nove this curve in the right direction. So it is a
continuum It is inportant to recognize that health
managenent out there is a continuum W, as veterinarians,
are trying to nove everybody over to the right, and it is al
sort of process that we are noving in.

And | amvery confident. |[If | |ook back where we




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

were 15 years ago -- | was in practice at the tine -- | would

liken a lot of those farns over there to | ow health farns.

And | | ook at where what we work with today, and a | ot of
them are noving well over here. It is incredible.
And if | look 15 years fromnow, | amquite certain

that we are going to be over here on this side of the graph
as we continue to nove farnms off to the right.

(Slide.)

DR. MORRISON: | would just Iike to acknow edge
that | did do this survey, and | appreciate the participation
of these veterinarians who | contacted. | also used the AVMVA
brochure. And al so, the AASP has a pharnaceutical issues
task force that | ama part of, and | appreciate ny
participation in that group, Tom Thanks very nmuch for your
attention.

(Appl ause.)

CHAIl RWOVAN LATHERS: Thank you, Dr. Morrison. Are
there any questions for Bob?

(No response.)

CHAl RWOVAN LATHERS: | f not, we will now nove on to
our next discussion of antibiotic use in aquaculture,
presented by Randy MacMIlan. Dr. MacMIlan is vice
presi dent of research and environnmental affairs at C ear
Springs Food, where he is responsible for the research and

devel opnment program envi ronnent, stewardship and quality
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assurance.

He is the president of the National Aquaculture
Associ ation and the past president of the U S. Trout Farners
Association. He is also the past president of the |Idaho
Aquacul ture Association and the past president of the
Anerican Fisheries Society for Fish Health Session. He is
the current chair of Mnor Use/M nor Species Coalition. So,
with that, we will now have a discussion of antibiotic use in
aquacul ture. Randy.

ANTI BI OT1 C USE | N AQUACULTURE - AN OVERVI EW

By Dr. Randy MacM | an

DR. MacM LLAN. We are having to reboot. | am not
pronoting Mcrosoft. It just happens to be what is on this
conmput er.

(Pause.)

DR. MacM LLAN:. | represent a mnor animal species

group, and we don't have the kinds of resources that other
sorts of people have, other sorts of animal industries have.
When you think about minor aninmal species, it is inportant
to understand why they are mnor animal species. It is
because not many of those aninals are eaten.

And in aquacul ture, which has been around for 300
or so years in the world, it is a very young industry in the
United States.

(Pause.)
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DR. MacM LLAN. So what | will do is go ahead and
shut this down conpletely, and I will go ahead and start.

CHAl RWOVAN LATHERS: Pl ease do.

DR. MacM LLAN. And then we will go quickly through
sonme of these slides, once this boots up properly.

| think one of the big questions before this group
is to what extent the antibiotics currently used or
potentially used in U S. aquaculture, and | really want to
enphasi ze United States aquacul ture and enphasi ze that
t hroughout this presentation.

But, to what extent the antibiotics or potentially
used in U S. aquaculture contribute to increased norbidity or
nortality, resulting froma reduction in the efficacy of a
specific antimcrobial therapy of human di sease as a
consequence of antibiotic resistance by the bacterium
involved in the disease process. And | have a slide that
shows this.

But as | understand the purpose of this workshop or
the task before us, it is to identify, with objective
nmet hods, how we are going to quantitate the risk. And | can
tell you in United States aquaculture this is going to be a
very form dabl e task, because there is considerabl e evidence,
United States evidence, that the risk is so very low, in
spite of some of the rhetoric that has gone on before us,

before ne anyway, about how dangerous aquaculture is.
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Unfortunately, what has happened is people who have
made those clains, those statenments, are using aquacul ture
practices that are practiced in third world countries that
actual ly dunp human sewage and honot herm c ani mal waste into
t hose aquaculture facilities as a way to fertilize those
facilities; to provide nutrients for al gae that provide food
for zooplankton that then provide food perhaps for the fish.

In the United States, that doesn't happen at all,
and so, we have really gotten off the realistic track of what
happens in U.S. aquacul ture.

(Pause.)

DR. MacM LLAN. Ckay. Here is ny opening slide.
Again, | wanted to focus on United States aquacul ture,
because it is so different than virtually any place else in
t he worl d.

(Slide.)

DR. MacM LLAN: | would like to cover what
aquaculture is in the United States, what our basic culture
nmet hods is, because | suspect nost people here have been
acquainted with terrestrial animal agriculture. Very few of
you are acquainted with aquaculture, with the grow ng of
animals in the water.

| want to cover very briefly what we use
antibiotics for, how we use themand, | mght add, we only

have two, two antibiotics that we can use in the United
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States for food fish production.

What are our basic controls? That is, what
controls do we use to insure the judicious application of
antibiotics. And then | would like to, with whatever tine |
have left, talk about the potential public health risk and
canopy neasure in the use of antibiotics in aquaculture.

(Slide.)

DR. MacM LLAN: So, first of all, what is U S
aquaculture? Well, it is a very diverse industry. The U S
Agriculture Departnent recently conpleted a survey of
aquaculture in the United States. The very first one was
conpleted in 1998, and it identified 35 different species of
aquatic animals that are raised in the United States; 35
species that they could identify or gather enough information
on.

There is actually about 50 or so different species
that are raised commercially under aquacul ture conditions.
Those species are raised in both fresh water and mari ne
environments, and that becones a critical issue in
determ ning where risk mght lie.

The species are rai sed under warm wat er conditions
and cold water conditions, and that also is a critical factor
in identifying where risk could occur or where potential risk
is likely to occur. And as we go through the next few days,

| woul d suggest to the participants that tenperature and the
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type of water are going to be key factors that we need to
| ook at.

We raise vertebrates and invertebrates. The
vertebrates are catfish, trout, salnon, tilapia. The
i nvertebrates are oysters, shrinp and crawfish, just as
exanpl es.

Crawfish don't use antibiotics. Nobody in the
crawfi sh enterprises use antibiotics. Shrinp farners in the
United States should not be using antibiotics because they
are illegal to use. Shrinp farmers in other countries m ght
be using antibiotics. Catfish, trout and sal non producers do
have two antibiotics that they m ght elect to use.

(Slide.)

DR. MacM LLAN: We raise food ani mals and non-food
animals. A lot of non-food animals are inported into the
United States in way of the ornanental fish trade. Sturgeon
are raised, a very small industry for sturgeon, and then
tilapia are raised. These are both food ani mal s.

(Slide.)

DR. MacM LLAN:. Again, at |least 35 mnor anina
species raised in the United States. They are raised in
various types of cultural practices. One of the npbst conmon
is with the ponds. These happen to be catfish ponds fromthe
M ssi ssippi Delta. Those ponds are generally about three

feet deep. They nmay be 20 acres in size.




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

57

In previous history, they were 50 acres in size.
Harvesting upon that size is really a difficult thing, but 20
acres is nore nanageable. These sane kinds of ponds may be
used to grow shrinp on the coastal areas of the United
States. W have a very, very small shrinp industry in the
United States. There is nuch nore shrinp produced in Ecuador
and China and Thailand than in the United States. Far nore.

(Slide.)

DR. MacM LLAN:  Another culture nmethod is with flow
t hrough systens. These are typically used for trout culture.

These are earthen bottonmed. This particular picture shows
an earthen bottoned, earthen sided pond. They nay be
cenented ponds. The raceways may go from one raceway to the
next to the next. The water is used repetitively. 1In this
case it is not.

The water quality requirenments for the animals
raised in this type of aquaculture condition are far nore
stringent than those in the pond aquaculture conditions, and
that is another key factor in identifying where the risks
m ght come in aquacul ture practices.

The water in these systens goes through very
rapidly. Frequently the water right requirenents are that
you cannot consunptively use the water. It has to go in and
out; in and out. In catfish aquaculture you can use the

wat er consunptively, and so those ponds are typically static
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ponds. Water exchange doesn't occur.

Agai n, those aquatic animals don't require the sanme
| evel of environnment, environnentally stringency, that these
col der tenperature animals require.

(Slide.)

DR. MacM LLAN. And then, net pens. Net pens can
occur in -- this is where they have a netted area for the
aquatic animals to be placed and they are fed there. It can
occur in fresh water ponds, in rivers and nost frequently in
t he ocean.

Much of the sal non production in the United States,
and certainly el sewhere, occurs in net pens in estuarine and
in ocean areas.

(Slide.)

DR. MacM LLAN. There is a snmall type of system
that is being | ooked at. There is really not any conmerci al
production yet, although people have been in it for just a
few years. But it is with closed recircul ating water
systens. Mstly fresh water systens that replace sone of the
wat er daily, and they discharge a snall but concentrated
eflon (sic.)

(Slide.)

DR. MacM LLAN: So, antibiotics in U S
aquaculture. In the United Sates we have two. |n other

countries there are far nore anti biotics avail abl e. I n
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Japan, for exanple, there are 29 antibiotics available for
aquaculture. In the United Kingdomthere are four. In
Norway there are eight. In Chile, anything goes. In
Ecuador, anything goes. |In China, anything goes. They don't
have the sane regul atory framework in those countries that we
do in the United States.

(Slide.)

DR. MacM LLAN. So the two drugs that we have
available in the United States for food animals only is
oxytetracycline and Ronmet-30. Oxytetracycline has been
around for, | guess, 30 years or so. Ronet-30, a potentiated
sul fonam de, has been around since about the md '80s. No.
Md "70s to '80 or so. For very few types of aquatic
animals, and it is only in the feed.

W raise fish in a very intensive way. They are in
the water, so they are not very accessible. The only way we
can deliver an antibiotic or any other kind of drug, in a
pur poseful way anyway, is in the feed. There are sone water
treatnents, but those are not antibiotics that are used for
the water treatnents.

(Slide.)

DR MacM LLAN: The NADA is for catfish, sal nonids
and | obsters only. They each have a pretty | ong w thdraw
time of 21 to 30 days. The |lobster is for the treatnent of

gaff kenyia. For catfish and salnonids it is for the
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treatment of nodal --- septicemia, a specific disease of fish
caused by erranonis hydrofla for exanple. And then for
catfish it may sonetines be used for enteric septicem a of
catfish, although that is not on the |abel.

(Slide.)

DR MacM LLAN: The other antibiotic that is
avai lable is Ronmet-30, the potentiated sul fonam de. For
catfish there is a three-day withdrawal tinme, and this is
specifically for the treatnment of a disease called enteric
septicem a of catfish, ESC. There is a three-day w thdrawal

And here, Romet is for the treatnment of furunculosis. There
is a 42-day withdrawal tine.

The reason for the difference in wthdrawal tines
is that with the catfish, when they are processed, the skin
is renoved and this particular antibiotic can concentrate in
the skin. Wth the salnonids the skinis left on. So there
is a nuch nore protracted wi thdrawal tine.

The interesting thing with Ronet 30 is it is hardly
used in either industry anynore. Wth the salnonids it never
was particul arly val uabl e because of the | ong w thdrawal
time. Wth the catfish they found alternate ways to manage
that particul ar disease.

(Slide.)

DR. MacM LLAN. One of the things about aquacul ture

in the United States is that we don't use anti biotics as
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growt h pronotants. Never have, and | can't envision ever
doing it for two reasons. One, it is very expensive. But
nunber two, it doesn't work. At |east not in fish.

W have done sone research in ny previous history
at Mssissippi State. W looked at antibiotics in a research
situation to see if we could pronote the gromh of catfish
It didn't work. | amnot aware -- and | amfairly famliar
with U S. aquaculture. | amnot aware of anybody in the
United States that uses antibiotics as growth pronotants.

(Slide.)

DR. MacM LLAN. And there are several reasons why
it doesn't work. The nost inportant thing is that the
bacterial flora in poikilothermc animals is itinerant.
There is no resident flora. Watever the fish or shell fish
is eating, that is what will be in the G tract of that
animal. O whatever is in the water.

If you take a catfish in cold tenperatures and

don't feed them their gut, their G tract, will essentially

go sterile. There is no need for the bacteria there. It is
sterile. If you change the water quality of the fish, that
bacterial flora that you m ght recover will change.

Poi kil ot hermi ¢ animal s i n aquacul ture has what |
woul d call several natural barriers to the transm ssion of
anti biotic resistance factors or the occurrence of hunan

pat hogens in their system One is that there are sone basic
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physi ol ogi cal differences between cold bl ooded ani mal s and
war m bl ooded ani nal s.

Those differences becone very inportant when you
| ook at the potential pathogenicity of bacteria. It is very
difficult, for exanple, to take sal nonella typhinmuriumthat
you recover froma catfish or a tilapia and infect a mamral
with that bacteria. There appears to be sone sort of
bi ol ogi cal adaptation, m crobiological adaptation, that has
to occur before that bacteria can cause di sease of any kind
in a manmal .

(Slide.)

DR. MacM LLAN: There is also sone basic
tenperature differences. Cold bl ooded aninmals are just that,
they are cold blooded. So the culture conditions vary
anywhere from say nine or so degrees centigrade, up to 30
degrees or so centi grade.

Most of the bacteria that we are concerned about
thrive not at those col der tenperatures, but at the warnmer 30

degrees and above type tenperatures.

(Slide.)

DR. MacM LLAN. If you look at -- and | am not a
food scientist or a food safety expert, but | went through
sone food safety text and | ook at the growth paranmeters or
grow h conditions, optinmal growth conditions anyway, of sone

of the bacteria that we are perhaps | ooking at here.
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Canpl yobacter jejuni, no gromh at |ess than 30
degrees centigrade. Sal nonella species, there is a whole
conpl ex of sal nonella species, the optimal growh is at 37
degrees. That doesn't nean it can't happen at a cool er
tenperature. It could. But the optimal gromh is at 37. E.
coli, 37; shigella, 37; vibrio, 20 to 30 degrees centi grade,
but that is strictly a marine type bacteri a.

Forsinia (sic) enterocolitica has a pretty good
tenperature range, as does |ysteria nonocytogenes. The
war mer the tenperature those, even for those bacteria, the
faster it will grow. None of these bacteria infect fish.
They may occur, but they don't cause disease in those fish.

(Slide.)

DR. MacM LLAN: There is also no resident mcrobia
flora on the fish. As | mentioned earlier, the bacteria that
are in the water at the tine, that is what is going to be on
or inthe fish, the d tract of the fish. GCkay?

There is also a very, very large water dilution
effect. If you think of raising fish in the ocean, just
t hink how big the ocean is. |In nost, but not all,
aquacul ture situations that are profitable, they have a | arge
vol une of water at their disposal. That is going to cause a
trenendous dilution effect in real life, and that has an
i npact or potential risk.

There is a limted human aquacul ture fish
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envi ronment interaction where people don't usually get into
the water to be with their farned animals. |t can happen,
but it is usually by accident.

(Slide.)

DR. MacM LLAN. There are certain managenent
practices in the United States that also limt the potenti al
for bacteria to get into humans fromthe aquatic environnent
or for resistance factors, plasmds, for exanple, to get
transmtted on up the line. One, we use clean water.

The Wrld Health Organi zation, about 10 years ago,
estimated that about -- let me see -- two thirds of the
wor | d's aquacul ture was produced in environments where hunman
sewage and honotherm c ani mal waste were purposely put into
the ponds or rearing environnents for fertilization purposes.

Two thirds.

In China al one, which produces about 65 percent of
all the aquaculture in the world, they still do that. They
are changing. They are getting away fromthe human wast e,
but they are still doing the honothermc animals. The
poultry, the pigs and whatever else. That still goes into
aquacul ture situations.

In Israel and in England and the UK, the placenent
of animal manures into those aquacul ture environnments goes
on. 1In the United States that doesn't happen. That has a

dramatic inpact on the types of bacteria that are present,




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

65

and hence, a dramatic inpact on the relative risk of an
aquacul ture practice.

(Slide.)

DR. MacM LLAN. There are very, very few
i ct hyozoonoses associated with aquacultured fish. Those that
have been suspected are of an international flavor. For
exanpl e, in Ecuador. There has been a suggestion that shrinp
were the source of an antibiotic resistant vibrio cholera.
Wl |, Ecuador, in all due respect, their waste nanagenent
practices are not nearly as good as we have in the United
States. Just their basic waste managenent practices.

Anot her place is in Japan where they -- in this
particular case it was because they were eating live fish.
And then one is in Israel where sonebody got spined froma
live fish and they perhaps got exposed to a vibrio that
caused -- actually caused a nortality.

W have very, very few food-borne pathogens
associated with aquaculture fish. The FDA, in 1998, did a
sal nonel | a survey of seafoods, whol esal e seaf oods, and
seaf oods, in general, had about the sanme cleanliness, if you
will, as red neat products. Red neat products.

About two and a half percent of the seafood they
tested, in a global sense, had salnonella recovered. The
catfish, which were all donestic aquacultured catfish, had

about 10 percent salnonella identified. Tilapia, about six
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percent. These were inported tilapia, not those raised in
the United States. And then shrinp that were al so inported
in the United States, and they had about two and a half or so
per cent .

The MPNs, the nost probable nunbers for those, in

all those cases was very low. W are talking .004 to .022,
t he nost probabl e nunbers for sal nonella recovery, meaning
that there are very few bacteria present. The place where
they found a |lot of bacteria was in wild harvested shrinp
from I ndia.

(Slide.)

DR. MacM LLAN:. Anot her challenge to identifying
the risk associated with aquaculture is that we are so
diverse. W are all mnor animl species, so human
consunption patterns are going to be very difficult to track

Anot her real conplicating factor and sonet hi ng that
has probably pronoted sone m sunderstandi ng about
aquaculture's role, or potential role, in the antibiotic
resistance issue is that there are bacteria that grow under
aquacul ture environnments w thout any antibiotic exposure who
are resistant to the antibiotic, and it really becones
inmportant then to track and identify the causes of antibiotic
resi stance.

Is it sonething that is transferable or not? In

this particular case it was not transferable, but it is a
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very prevalent finding. It appears to be associated the --
in certain aquaculture environnments with a highly nutritious
environment, not with antibiotic exposure.

So it is one of the conplicating factors that we
are going to have to |l ook at as we nove forward in
identifying ways to identify risk

(Slide.)

DR. MacM LLAN:. The pat hogeni c potential of npst
aquatic bacteria is low. It is not to say that they can't be
made pat hogenic. They can be nmade pat hogenic. But it takes
several passages through a mammal before they can becone
pat hogeni c.

The mcrobial flora in the G tract is itinerant,
as well as on the skin. The neasures of resistance that
aquacul turists and bacteriol ogi sts that have | ooked at this
in the aquatic environment -- they have different neasures of
resistance internationally, and that is a real problemin
terms of identifying what the real risk is.

It is possible, under |aboratory conditions, to
denonstrate plasmd transfer fromfish pathogens to potenti al
human pat hogens. You can go the reverse as well. Hunan
pat hogens can transfer plasmds to fish pat hogens under
| aboratory conditions. Wat we don't know is what the
probability of that happening is, and I would suggest to you

that 99.9 percent of the tinme it is a very, very |ow
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probability.

(Slide.)

DR. MacM LLAN. So how do we neasure? 1In |arge
respect, the issue, in ny view, for aquaculture comes down to
how do you neasure the environmental inpact of antibiotic use
i n aquacul ture? How do you neasure the environnmental inpact?

And that is also going to prove to be a very difficult
t hi ng.

(Slide.)

DR. MacM LLAN. There is a cascade of things that
has to happen for an antibiotic that is given to a fish to
treat a specific disease; that has to happen in order for
that to eventually have an inpact on a hunman pat hogen. It
has got to go through the fish, it has got to be excreted by
the fish, which a large part of antibiotics, the two that we
have, can be excreted by the fish.

It has got to get into the water columm, into the
sedinment, into the bacteria that are present in the sedi nent
or the water colum, and these are nostly aquatic bacteria
that won't effect people, and then it has got to get a
pl asm d.

For exanple, it has got to get transferred fromthe
sedi nentary type of bacteria to the terrestrial type of
bacteria and then, fromthere, into a human and then, from

there, to cause disease and then it has to be a type of
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bacteria that is resistant to a particular antibiotic that a
person woul d use. Quite a cascade.

What that neans though is that it is going to be
very difficult to quantitate the probability of that
happening. | would suggest to you that the use of
antibiotics in U S. aquaculture has an undetectabl e inpact on
t he preval ence of human pat hogenic bacteria resistant to
bacteri a.

There is an overwhelmng bit of qualitative data
that supports that contention. There was a report put out in
1997 by a couple of scientists fromthe United Ki ngdom
entitled, "The Use of Antim crobial Agents in Aquaculture.”
It is areport to the Advisory Comrittee for the M crobial
Saf ety of Food, the ACMSF working group on antim crobial drug
resi stance.

In this report they shared the sane opinion that |
do about the relative risk of aquaculture. It is very, very
low. It is not inpossible, but it is very, very low \Wat
they identified as the greatest risk is with the use of
antibiotic in ornanental fish. That is where, fromtheir
view, there is the greatest potential for the transfer of
resistance fromthe fish to people.

The one last thing is that relative risk is going
to be dependent on water tenperature, the species raised and

the presence of human or ani mal waste. Thank you for your




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

70

f or bear ance.

(Appl ause.)

CHAIl RMOVAN LATHERS: Thank you. We will now take a
break, and, please, be back here at 10: 30.

(Whereupon, a brief recess was taken.)

CHAIl RAMOVAN LATHERS: | think it is time to begin.
We have now conpl eted our discussions of antibiotic use in
rum nants, poultry, sw ne and aquaculture. W wll now begin
the next session with a discussion of antimcrobial drug
di scovery and devel opnent by Dr. Jeffrey Watts.

Jeff has a BS in mcrobiology and a master's in
m crobi ol ogy, both earned at Louisiana Tech University, and
he tells ne that as of just February 15th he has conpl eted
successfully his Ph.D. dissertation defense.
Congratul ati ons, Jeff.

(Appl ause.)

CHAI RWOVAN LATHERS: That was in biol ogical
sci ences, and he has earned this at Western M chigan
University. He is presently a clinical research scientists
too in worldw de product division at Pharnmacia and UpJohn
Ani mal Health in Cal amazoo. Jeff.

ANTI M CROBI AL DRUG DI SCOVERY AND DEVELOPMENT
By Dr. Jeffrey Watts
DR. WATTS: Thank you, Dr. Lathers. Wat | am

going to do over the next few mnutes is tal k about
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antim crobial discovery in animal health, and particularly, |
amgoing to tal k about the inpact of the resistance issues on
di scovery prograns in aninal health.

(Slide.)

DR. WATTS: What | amgoing to do is briefly frame
up the resistance issues, then | amgoing to talk about the
antim crobial discovery prograns, starting with the hunman
prograns and nmoving into the animal health prograns. It is
essential to do it this way because the animl health
prograns, as you will learn, very nuch live at the knee of
their parent.

Then we will talk about the issues that effect
antim crobial discovery in animal health, what | call the
environnmental factors, the inpetus to nove away from broad
spectrum conmpounds, the inpact of the framework docunent;
shoul d we nove toward vaccines, the other things that the
anti bacterial support groups do in aninmal health conpani es,

i ncl udi ng service support activities, and then wap up with
some comments on the future of discovery in aninal health.

(Slide.)

DR. WATTS: Just to briefly frane this, as you
know, the energence of resistance organisns in human and
veterinarian nmedicine is of great concern. The nore
resi stant organisns tend to be predom nantly those nosoconi al

in humans, with the veterinary contributions primarily
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t hrough zoonoti c pat hogens.

There have been short-termresponses to these
i ssues, and these include things |ike the devel opnent of use
gui del i nes, the devel opnent of fornularies and therapeutic
gui delines and restricted uses of selected conpounds.

(Slide.)

DR. WATTS: When you tal k about discovery, you are
| ooking nmore than two to three years out. You are | ooking
usually at seven to 10 years out. So what are the | onger
termeffects, |ooking at 2005 and beyond? WII the
antibiotic resistance issues prevent the introduction of new
antimcrobial agents in food aninmals? That is the key
guesti on.

W1l conpanies chose to stay in the food ani nmal
markets or in animal health at all? And will clinicians have
t herapeutic options for current pathogens or for new energing
pat hogens?

(Slide.)

DR. WATTS: Let's talk a little bit about the hunman
di scovery prograns. The cost of devel oping a new conpound is
very high. The estimates for a new human use antibiotic are
$125 to $350 million. | have heard estimates on sonme of the
newer conpounds of nore than $500 mlli on.

The tine it takes fromthe tinme that conpound is

initially discovered to the tinme it is introduced to narket
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is 10 to 12 years; however, the markets tend to be quite

| arge, or can be quite large, with markets easily being $500
mllion and several conpounds making over a billion dollars
per year.

(Slide.)

DR. WATTS: Over the |ast few decades there has
been several strategies for countering resistant organi sns.
These are what | term for the nost part, increnental
i nprovenents. It is inproving existing structures.

W have seen this happens with beta-I|actans and
vari ous generations of cephl osporins, the fluoroquinol ones,

the antibiotic inhibitor combinations, what | call re-trading

of ol der compounds, things |ike the anmoxocillin clavul anate
conbi nati ons, which can be quite successful. Augnentim at
its peak, | believe sold over $2 billion a year worl dw de.

The problemwi th these types of strategies is the
resi stance nechanism The basic nechanismis already in
place, and all it takes is a mnor nodification by the
organismto ranp resistance back up. So optinmally, what we
shoul d do is screen for conpounds with new nechani sns of
actions.

(Slide.)

DR. WATTS: And so, our classic screening program
i nvol ved a streptonycetes type of fernmentation. W would

then screen for inhibitory activity. W would discard any
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hits here if there was not activity, or we would discard if
there were no hibs, no activity or any hibs that turned out
to be nui sance anti bioti cs.

If it was active, if it appeared to be unique, then
we woul d go through a re-fernentation process. The activity
woul d be confirnmed. We would scale up the chem stry efforts,
we would identify the structure, then we would chem sts at it
into a synthetic chem stry programto devel op new anal ogs.

(Slide.)

DR. WATTS: In the '80s this system coll apsed, and
the reason it coll apsed was we had over 6,000 antibiotics and
the system we used could not recognize new structures. Al so,
the antibiotic business was changing. There were only a few
mechani snms of action. The custoners were becon ng rather
di sgruntled. They could only stand so many third generation
cephl osporins being introduced into the nmarketplace, and
there was al so a question of whether or not they even needed
new anti bi oti cs.

(Slide.)

DR. WATTS: So the current paradigmis that now
what we are doing is we are using a nolecular target. This
is targeted as our nmechani smof action. W clone and express
this target, we devise an assay, we now screen chenica
| i brari es and natural products through this assay, we then

sel ect our | ead conpounds, and again, we throw chem sts at it
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into an anal og to devel op usually thousands of anal ogs to
screen from and this is what has been termed a nechanistic
screeni ng program

(Slide.)

DR. WATTS: And through the ol der techni ques of
i ncrenental inprovenents -- and we are starting to see sone
of the -- at |east addi ng conponents of nechanistic screening
prograns. W are seeing a variety of conpounds cone to
mar ket in human nedicine.

W are seeing the broader community use agents,
whi ch include the extended spectrum fl uoroqui nol ones, the
gl ycosi des; we're seeing nacrolides, particularly the
azolides. The ketolides are in devel opment and novi ng
t hrough t he pipeline.

W are al so seeing narrow spectrum conpounds
primarily focused on the very resistance organi sns, such as
the enterococci and resistance -- staphorius, the inproved
gl ycopepti des, synercid, the everninonycins and the
oxazol i di nones represented by ---

(Slide.)

DR. WATTS: So let's talk about the aninmal health
markets. The animal health markets tend to be nuch snaller
than the human health markets. Generally, they are about one
tenth in size. They are usually split anong various ani nal

groups, and these ani mal groups have varied use practices and
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pr ef er ences.

Mul tiple indications are usually necessary in order
for a conpounds to be successful in animal health. And
because of these nultiple indications and varied use
practices in preferences, there has been a preference toward
br oad- spectrum conpounds in nost areas of veterinary nethods.

However, as | said, animal health conpanies |ive at
the knee of their parent. The parent conmpany is relied upon
for large scale screening, the chem stry efforts to expand
the tenplate, the initial in vitro toxicity screen, in vitro
activity and toxicity screen, and even if you don't work in a
class that your parent is working in, you still rely heavily
upon themfor things |like path/tox services, formnulation,
phar macoki neti cs and manufacturing production. You live in
their infrastructure.

(Slide.)

DR. WATTS: So the way the process would work is
that we woul d devel op a target conpound profile. W would
probably | ook at a large single market for the first
indication. W would have to define what that market would
| ook |i ke seven to 10 years in the future. W would have to
know what our current conpetitors are, and we probably have
sone i deas of what other conpounds are in the pipeline that
will be our future conpetitors.

And we have to know the conpound attri butes,
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particularly those that give us a conpetitive advantage. And
if you | ook at BRD as an exanple here, in the 1980s we were
driven by residues. W saw ceftiofur cone to market with no
wi thhold. In the early 1990s this was changed into a

conveni ence i ssue where we saw til m cosin becone a dom nant

pl ayer

And so the question becones, as we head into the
2000s, will resistance becone a dom nant issue and a
conpetitive advant age?

For the nost part, the aninmal health di scovery
conpani es obtain their | ead conpounds fromthe hunman health
program W also |ook at the available in vitro activity and
toxicity data, usually using a human organi sm as our
veterinary surrogate.

For exanple, of course, you |look at data for E

coli. Wat you would look for, if you were interested, is
does this culture have pestoral activity. | would |ook at H
Flu data. Does it have streposis activity? | would | ook at

strept ococcus pneunonia data. So you are making that
transition fromthose human pat hogens.

You woul d screen for activity specifically against
your veterinary pathogens. These would be in vitro screen,
M C determ nations, you would then screen through various
nouse nodel s, target aninmal nodels and you would |ike for

denonstrated efficacy and safety at this tine.
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At this tinme you would transition to devel opnent,
and this is where the discovery scientist plays a key role,
in that usually the discovery scientist has to be an advocate
for its conpound, and they are responsible for successfully
transitioning those conpounds from di scovery into
devel opnent .

(Slide.)

DR. WATTS: |If we |look at the conpounds that are
currently avail able and the prograns they came out of,
Tilmcosin came out of a aninmal health program The
ceftiofur, pirlimycin, enrofloxacin and chl oranpheni col
originally arose out of l|large corporate screens for conpounds
to be used in human nedi ci ne.

This was the year of the first publication on these
articles, and one of the things you need to keep in mnd is
if you see ceftiofur at 1987, that nmeans that conpound was
originally | ooked at in about 1980. |If we |ook at
florfenicol at 1980, that neans the screen for that conpound
was probably in the md ' 70s.

Pirlimycin, lincosam des, in 1985 first descri bed.

| can tell you that the |lincosam des screen for pilinmycin
was di scovered in the md '70s. So, when you start talking
about new conpounds that you would just introduce, many tines
t hose conpounds are 10, 15 or 20 years old.

(Slide.)
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DR. WATTS: So the question beconmes -- is as we see
t he nechanistic screening prograns kick in in human nedicine,
as we see new antibiotic and new antim crobial classes with
new nechani snms of action being introduced hopefully over the
next 10 years, then will animal health be allowed to
participate and be able to participate in this revol ution.

So one of the things that we need to | ook at are
the environnmental factors. Again, the changes in clinical
use patterns, the argunent over whether or not we should be
devel opi ng narrow versus broad spectrum conpounds, the
regul atory environnent, particularly the franmework docunent,
and prevention strategies. Should we nove to just
vacci nations and that becones our dom nant way of controlling
di seases and they replace antim crobial agents?

(Slide.)

DR. WATTS: There is an excellent talk at ICAC this
year by Dr. Bob Mol lering on the argunent of narrow versus
broad spectrum conpounds in human nedi ci ne. Narrow spectrum
conmpounds target a given class of organisns. Usually gram
positive or gram negatives. They target a specific genus or
speci es even, while broad -- the definition for broad tends
to be | ess defined.

We usual |y know a broad spectrum conpound when we
see it, in terns of the type of spectrumit covers, but npst

peopl e think of broad spectrum conpounds as those that cover
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bot h gram positive and gram negative organi sns.

(Slide.)

DR. WATTS: The advantages to a broad spectrum
conpound are that if you have an unknown eti ol ogi cal agent,
you can cover it or have a better chance of covering. You
can cover polym crobial infections, and it provides peace of
m nd for the clinician.

The di sadvantages are that there is a greater
i mpact on normal flora, what is called the innocent bystander
effect, selection of resistance in nultiple species of
organisns and it may inpart a fal se sense of security to the
cl i nici an.

(Slide.)

DR. WATTS: The advantages of narrow spectrum are
you have reduced selection for resistance, it is targeted
agai nst sel ective pathogens, and you have a reduced innocent
byst ander effect. The disadvantages are you need a precise
di agnosis, and it cannot be used to nanage pol ym crobi al
i nfections.

(Slide.)

DR. WATTS: This is the way Dr. Ml lering sumred up
his talk, and | think it is the best way |I have seen of
summi ng up the argunent of narrow versus broad. "Narrow is
good, if you can live with it, and broad is bad, unless you

need it."
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(Slide.)

DR. WATTS: So, should aninal health conpanies
focus only on narrow spectrum conpounds? The thing we have
torealize is that it will require nore conpounds in the
portfolio. That is, a conpany, instead of |iving on one or
two conpounds, now has to nanage two, three, four and five
conpounds.

You are going to have to have nultiple classes of
conmpounds, and that is difficult to do if your parent program
is heavily invested in one class. So you are going to have
to go outside your conpany in order to find additiona
cl asses.

You have to provide support for each conpound.
Support neans path/tox, fornulation, manufacturing,
marketing. You will have Iimted indications for each
conpound and limted | abel expansions. The problemyou al so
have is that nmarketers will tell you there is difficulty
mar ket i ng narrow spectrum conpounds, particularly in markets
where there are broad spectrum agents available. 1In a narket
where there is a narrow and a broad, the broad al ways w ns
and al ways dom nates the narket.

(Slide.)

DR. WATTS: The regulatory climate at this point in
time primarily revol ves around the framework docunment, and |

have tried to sumrari ze the categories here, with category
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one being the conpounds considered essential for treatnent of
serious or life-threatening disease in humans.

Category two is inportant for treatnment of serious
di sease, but alternative therapy exists, and category three
is limted or no use in human nedi ci ne.

(Slide.)

DR. WATTS: What is the inpact of a framework
docunent? Short-term category one bl ocks ani mal health
devel opnent for new classes in food animals. G oup two
limts devel opnment to those indications with |ow risk of
resi stance devel opnent, and category three will limt
conpounds to those of | ow potency, toxicity problens or high
| evel s of resistance in hunman pat hogens.

This links the veterinary use to the human use in
terms of both availability of drugs, particularly
avai lability of drugs in human nmedicine to treat specific
i nfections, and the resistance |evels in human pat hogens.

(Slide.)

DR. WATTS: Another thing we have been told is we
shoul d expl ore vaccines as an alternative to antim crobi al
agents. | believe that vaccines are inportant and they are
an i nportant conponent of disease nanagenent prograns. They
shoul d be used when and wherever possible. | think
prevention is the key.

However, vaccines may not replace antim crobi al
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agents, and the reasons are that effective vaccines are
difficult to develop for nmany bacterial pathogens. They
target only one agent or one, so you have to have a

mul tival ent vacci ne.

One of the things that we have very little
i nformati on about, but sonething that nay be inportant, is
that vaccines are a selective pressure. They may change
pat hogen distributions and they coul d change pat hogen
distribution to a nore resistant pathogen. W just don't
have a | ot of information on that.

Vacci ne market cycles are shorter and the vaccine
value tends to be much lower. That is, because the cost of
vaccines tend to be nuch lower than it is for antibiotics,

t hose market values tend to be nuch lower. You tend to have
to manage nany nore vaccines in your portfolio in order to
get the sane value that you would for one single antibiotic.
This is truly on exanple where an ounce of prevention is not
worth a pound of cure.

And al so, one of the things that may be required is
surveillance of effect on pathogen distribution. It may be
necessary in order for us to understand what is going on in
t hese vari ous managenent systens.

(Slide.)

DR. WATTS: The service support activities. This

is what | jokingly refer to as what your discovery people do
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intheir free tine. Mst mcrobiology expertise in aninal
heal t h conpanies reside in the discovery program Usually
nore than 50 percent of their time and resources are spent in
this area each year

You have to renenber that nost of these groups are
fairly small. A group with 10 to 15 people would be
considered quite large for a dedicated anti m crobi al
di scovery programin ani mal health.

And these are sort of the things that they do, the
activities that they may be involved in: Generating MC data
for | abel expansi ons and extensions, conducting M C studies
or in vivo to neet regulatory requirenents, a lot of the
resi stance nonitoring efforts reside in the discovery group,
and al so, susceptibility test devel opnent to support those
conmpounds. As resistance needs and nonitoring needs have
ranped up, that is taking time away from di scovery efforts.

(Slide.)

DR. WATTS: So what is the future of animal health
antim crobi al discovery conpounds? The conpounds currently
in devel opment will probably be the | east effective. They
will probably nmake it to market with sone sort of indication.

It may be a limted indication at first.

Many of these prograns will be re-focused onto the

conpani on ani mal markets because the resistance issues have

not been as great a concern there. The food ani mal mnarkets
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will be limted to those with reduced resistance concerns.

The availability of new conpounds and the decreased
utility of existing conpounds in human mnedi ci ne may al |l ow t he
use of sone of the newer classes of antibiotics in food
animals, but that is a |longer termscenario. And the gap in
food ani mal conmpounds will begin to occur about 2005, unless
directed efforts in this area remain in place.

(Slide.)

DR. WATTS: In order for this to happen, one of the
things that the aninmal health conpanies have to do is their
managenent has to have the resolve to stay in the ganme, and
t hey have to have the resolve to make sure the prograns are
adequat el y resourced.

Di scovery prograns must build in resistance as part
of the target conpound profile. That is essential. And so
we would do things Iike nutation frequency studies,
resi stance nechani sm determ nati ons, dose/use patterns that
mnimze resistance, and | will guarantee you that as new
conpounds cone to market that are safer in terns of
antibiotic resistance, that this will beconme a nmarketing
i ssue once these conpounds to the market.

| believe that waps nme up at this point in tine.
Questions?

(Appl ause.)
CHAI RMOVAN LATHERS: Thank you very nuch. Are
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t here any questions?

(No response.)

CHAIl RMOVAN LATHERS: Thank you again. W now nove
on to our next topic, antimcrobial new ani mal drug
applications, a review process overview. Dan Benz will be
presenting this.

Dan has earned a BS at the University of Illinois
and a master's at Col orado State University. He has a Ph.D.
in nutrition from Texas A&M University, and he is presently
an animal scientist in the rumnant drug teamin the division
of bionmetrics and production drugs at the Ofice of New

Ani mal Drug Evaluation at the Center for Veterinary Mdicine.

Dan.
ANTI M CROBI AL NEW ANI MAL DRUG APPLI CATI ONS
REVI EW PROCESS OVERVI EW
By Dr. Dan Benz
DR. BENZ: Thank you. You may wonder why | am here
this morning. Well, | wondered that too. It is not because

one Friday afternoon I was sitting around ny office and
sonebody cane in and said, "What are you doing the 22nd of
February? Are you busy?" And | said, no. Wll, they said,
you can give a speech

It is not because this was originally scheduled to
be between 11:00 and 11: 30 you would have |unch and sonebody

said, well, you can make it short and go to lunch early. It
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is not for all those reasons. The actual reason | am here
today was that there was a request made that we tell John Q
Public just what is required to support an NADA

You know, there is a lot of talk about putting a
| ot of additional requirenments on the drug conpani es, so what
is currently required? And that is what | amgoing to talk
about today, and this is pretty nuch going to coffer all new
ani mal drug applications, not just antimcrobial, and | wll
show you sone differences when we get into those.

What are the contents of an NADA? Well, what
supports an NADA? Well, the first thing we have is a cover
| etter fromthe sponsor. They are going to tell us what they
want; a description of the request. W would |ike to get
this conmpound approved for this type of aninmal, et cetera.

W have a | ot of m scellaneous information, patent
i nformation, marketing exclusivity information that we tend
to put in there. W have a FDA 356V. | amnot sure what the
356V stands for, other than | assune it was the 356th
nunbered formthat FDA had. | know the V does stand for
veterinary.

That formis based on the regulations 21 CFR 514.
If you want to | ook themup, that is where it is. A very
important thing that | have bol ded, underlined and italicized
is it nmust be signed by a responsible official or authorized

agent by the conpany. And if it is a foreign conpany, they
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have to have sonebody in this country that has the authority
to sign them

(Slide.)

DR. BENZ: Now, for the quiz of the day. How nany
can read this? | know you can't, but we are going to talk
about it in ny ensuing slides. But | wanted you to see what
an application | ooked |ike besides NADA. Drug product, sone
i nformation here bel ow, some instructions for use, Paperwork
Reduction, a little spot for a doc unit to use. Also, it was
nice to figure out how to use Adobe Acrobat and get it into
Power Poi nt .

(Slide.)

DR BENZ: A little information on the back side.
Some fine print. Every good formhas got to have its fine
print that you sign and don't know about. And a place for
the signature and their title with the date.

(Slide.)

DR BENZ: Whiat is on the form FDA 356Vv? Well, one
of the first things is drug product information, the
established proprietary nanes. For exanple -- and | am goi ng
to stick away fromthe animal area so | can't get in trouble
by particularly picking anybody's product out.

Acet am nophen. Tylenol in the human area, the
established proprietary. Advil, lbuprofin. So there is a

coupl e of exanpl es.
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Dosage form \What formw Il that be? WII it be
an injectable? WIIl it be an oral in the feed? So we want
to know what type will be used up front.

Proposed indications for use. Wether it is going
to be a production or increased average daily gain, increased
m | k production, you can go down that, or sone therapeutic
use. The species of the animal that it will be used in:
Cattle, swi ne, sheep, goats, horses, dogs, cats; whatever.
And its proposed nmarketing status, whether it is going to be
prescription or over-the-counter.

And | suspect, sone tinme when this is updated, it
is going to have three prescription OIC in for the new cl ass
of veterinary feed directives. But right now we have two on
the form

(Slide.)

DR. BENZ: Sone additional information.
Applicant's name and address. W want to know where they are
doi ng busi ness. The type of application, whether it is an
original or a supplenment. Oiginal neans it is the first
time we have ever brought it in. Maybe it is a new chemi cal
entity. W have never |ooked at it before. A supplenent is
sonet hing that woul d be approved products al ready on the
mar ket and the firmis trying to nake sone sort of change to
t hat .

A reason for the subm ssion. Wat are you trying
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to do? The good ol d Paperwork Reduction Statenents. W have
to have that in there to be in conpliance with our OVB
regul ati ons and Paperwork Reduction Act. And sone
instructions for submtting an NADA. How nany copi es we
want, et cetera, are all on that form

(Slide.)

DR. BENZ: As | said, that was on the second page.

There is appropriate sections, and these sections are
checked as necessary. | wll give you a couple of exanples
which I will go into later. But you don't really have a need
for human food safety in conmpanion animals. So that section
woul d not be checked.

Al so with conpani on animals the environnental
assessnment is a lot easier. Lots of tinmes they get a
categorical exclusion. So those types of things nay or nmay
not be checked.

And | said the fine print. That is the legally

bi ndi ng statenments. No one was debarred under the Food Drug

and Cosnetic Act will be involved in any capacity. That cane
out of the generic scandal. And finally, a warning. A
willingly false statement is a crimnal offense. 1In ny mnd,

t hat says FDA does nean busi ness.
(Slide.)
DR. BENZ: W are going to go down the sections;

right down the 356V. | know you couldn't read it. That is
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why we cane to these slides. W have the identification of

t he conpounds, table of contents and sunmary. Particularly
the summary to describe the chem stry of the proposed drug so
we know what it is.

Its clinical purpose. Again, whether it is
t herapeutic, a gromh pronoter. And the summary of the
| aboratory and clinical studies to support that application.

(Slide.)

DR. BENZ: Labeling. W have product |abeling. It
may be the | abeling on a vial. |If you also have any
packagi ng that goes along with it. |If a vial conmes in a box
and that has |abeling, we want to know that.

Package inserts. |If you go to CVS and pull out a
tube of ointnment and you have got an insert, we would al so
| ook at the sanme type of insert that woul d be avail able for
an animal drug. And then, if it is a feed, we want to | ook
at type A, B and C nedicated | abeling or the feed | abeling.

The reason that we need the | abeling, besides the
fact that it will be put out for public display later on, is
we al so ook at the labeling in conjunction with the safety
and effectiveness to see if the two coincide, if the labeling
is supported by the safety and effectiveness data.

(Slide.)

DR. BENZ: GCkay. The conponents and conposition

section, a list of all articles used as conponents, the
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statenent of the conposition, a description of the
fermentation of the antibiotic drug; sone sense of how the
products are nade.

(Slide.)

DR. BENZ: Again, nore on nmanufacturing nethods,
facility controls, the personnel that are involved, the
facility equiprment, a description of the drug synthesis, how
it was nade, raw material controls, manufacturing
i nformation.

(Slide.)

DR. BENZ: And additionally, finished product
controls, stability program container packaging, |ot control
nunber system In a nutshell, how was the product nade and
can they make it again and conme up with the sanme consi stent
product over and over.

And then finally, we have a way, with a |ot control
nunber system et cetera, to nonitor that product. You know,
if sone product gets out in the marketplace and it is
recal l ed, you have to know where it came from and that is
where the | ot control nunber systemconmes from So we are
| ooking at all -- the conplete manufacturing process.

(Slide.)

DR. BENZ: Sanples. W hand ask for sanpl es upon
request. We seldomdo. | assune there nust be a reason sone

time along the way that we have asked for sanples. Exanples
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that I could think of is if you had a question of is there an
active ingredient in this drug or that type of thing.

And again, here is one that | said earlier that
only applied to certain ones as applicable. Analytical
nmet hods for residues, only to food producing aninmals. Again,
we woul d not | ook at | ooking for residues in conmpanion
ani mal s.

(Slide.)

DR. BENZ: W have to have evidence of safety and
ef fectiveness, and this includes human food safety, target
ani mal safety, user safety, and again, effectiveness.

(Slide.)

DR. BENZ: Hunman food safety. W are |ooking drug
residues in aninmal tissues. Those include neat, mlk, eggs;
you nane it, what we could call as edible tissue. W | ook at
acute toxic response. An exanple is what woul d happen, you
know, to children who are allergic to peanuts, get a peanut
and have acute response. They m ght go into convul sions.

W are al so | ooking at those kinds of things with
resi dues of drugs. Wat would be a short-termeffect if they
got a lot of the drug, and then a chronic exposure toxicity
or a long-term exposure. \What happens to them

W al so | ook, as part of that, antim crobial
resi stance and pat hogen | oad. Those have been call ed 558. 15

studi es, sal nonella sheddi ngs; they have gone by a | ot of
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different nanes. Dr. Cooper is supposed to give that
presentati on next.

(Slide.)

DR. BENZ: Target aninmal safety. W have to have
studies or reports to denonstrate the cunul ati ve effect of
the drug on the aninmals, such that the drug does not
adversely effect the treated animals. Sinply put, does the
drug harmthe animal? W are going to look to see if the
drug harnms the aninmal at all.

(Slide.)

DR. BENZ: User safety. W |ook at hazards
associated wth manufacturing; direct. |Is there any hazards
to the occupational exposure to site when the drug is
manuf actured. Indirect, such as manufacturing em ssions;
hazards associated with adm nistration to ani mals.

An exanpl e m ght be that you have a product that is
very safe in the animal, but if the human took and injected
t hensel ves by accident, it could be very toxic. So we want
to | ook at that.

Hazards associated with the use of air, water and
solid waste contam nated by use and di sposal of the drug. An
exanple that | could give you would be that if you have a
drug that you give every day, if it is an injectable and you
are giving it to 1,000 aninmals, what are you going to do with

those 1,000 syringes? W |ook at those types of
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envi ronnmental concerns that go along with that.

(Slide.)

DR. BENZ: The effectiveness determ ned by experts,
t hose experts such as nyself by training experience. Mist of
us have various degrees. W have sone experience in that
field. That is what we are paid for.

We, again, fairly and reasonably concluded that the
drug will have the effective reports or it is represented to
have the conditions of use to prescribe reconmmended suggested
| abeling. As | said before, we are |ooking at the | abeling

and effective data and see that the two match and what is

actually in the subm ssion will support that |abeling and
wi |l that product be used in the nmarketplace in a reasonable
manner .

(Slide.)

DR. BENZ: The effectiveness is based on
substanti al evidence, and | won't describe what that is --
that woul d be a whol e other presentation -- consisting of one
or nore adequate and well controlled investigations, such as
a study in a target species, a study in |aboratory animals, a
field investigation, bio equivalent studies and in vitro
st udi es.

And those woul d depend on what you were trying to

do. You m ght have a nodel that would predict a disease

condition. It mght be appropriate with an in vitro study or
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a |laboratory study. Sone other types of study m ght not be
appropriate to do that. So you would have to use what was
appropriate for that condition.

(Slide.)

DR. BENZ: Another section is our G.P good
| aborat ory conpliance section. There is a set of regulations
that tell you how you should collect data in a correct
manner, such as data signed, dated, it has gone through a QA
unit, a quality assurance unit. W feel pretty confortable
about it so that the firmhas attested that they have
coll ected the data that needs to be, such as target ani nmal
safety and human food safety under those conditions and have
verified that.

Anot her section is environmental assessnent or EA

The use, manufacture and di sposal of that drug does not
propose a significant environnental inpact and an NADA nust
have an EA or a claimfor a categorical exclusion. The
categorical exclusion conmes in for such things as conpani on
ani mal s.

Anot her exanpl e woul d be that you have a drug that
is on the market. You are going to change the |abeling to
clarify sonething, but you are not going to change the
overal | exposure of the drug in the population. You m ght
want to rename or reclassify the genus or a species of sone

anti m crobe.
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(Slide.)

DR. BENZ: Qur Freedom of Information summary.

That is the information that is for public disclosure that we
make avail able. That includes everything but proprietary

i nformation, such as chem stry and manufacturing; how the
product was mar ket ed.

That is available in the dockets manager branch or
on our web site for anybody to |l ook at. Such things that are
in there are description of the effectiveness data that was
used to support the application, description of the target
ani mal safety, human food safety and there is a few ot her
things. But that is the kind of stuff that we are | ooking
at .

And then there is a section called "other" that I
have never used, but every application has to have a good
other just to catch everything el se.

(Slide.)

DR. BENZ: Now, | told you what you find that the
drug conpany or the sponsor submtted, but if you wanted to
go in and | ook at an NADA and see what CVM has got in there,
t he agency? Basically, these are the docunents that are in
an NADA that we have generat ed.

Review. | generate aninmal science reviews. W
have got people that generate veterinary reviews, human food

safety. But our interpretation of the data and how it woul d
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support that application. W have gone and | ooked and this
is ny scientific review

Soneti mes we have neeting m nutes or nenorandum of
conference. W nmay have had a neeting with the firm W
have sat down around a table and di scussed issues and those
i ssues are of inportance, so we want to docunment in the field
that we have had this neeting. Sonetinmes we have interna
meetings with our supervisors or other coll eagues. W want
to docunent what happened there.

W have that and it goes into the file, so that if
five to 10 years, if these types of questions cone up again,
we can | ook and say, well, this is what those types of
deci si ons were based upon.

Soneti mes we have a docunment sunmary, which is kind
of a historical basis of where that submi ssion is noved, what
is going on, whether it is human food safety, effectiveness,
target aninmal safety, but the status at the tinme. |If the
drug is going to be approved, we have a nmenorandum
reconmended approval, which is kind of obvious to the nane.

That nenorandum has a | ot of adm nistrative
information. Basically it tells those in our supervisory
chain, which in ny case is Dr. Lathers, that | have dotted
all the I's and crossed the T's and foll owed everything al ong
the way and that approval is follow ng our policies and

procedures, and they can feel confortable in signing off and
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sayi ng, yes, we should recommend this approval.

And it is a great place for themto pick up and
say, what is going on in this application; in a four to five
page docunent and say this is all the history I need to know.

Sonetimes we have an adm nistrative nmenorandum

That adm ni strative nmenoranda can be because the
data didn't quite address a situation. W had sonme concerns,
but there was a policy decision that set that aside. It
coul d be policy decisions that canme fromabove. So that is
adm ni strative nmenoranda.

A draft regulation. CVMdrafts a regul ation which
eventually ends up in the Federal Register for approved
products. That is in there. That is sonething that we al so
send forward. W try to provide what will end up in the CFR
and the Federal Register; how we want it.

And then there are letters, letters to the sponsor
that are necessary. Sonetinmes there is a really nice letter
t hat says, dear conpany, your application is approved and you
can begin marketing it. Sonmetimes we have letters that says
pl ease try again, these are the others that we would |ike
sone additional information and pl ease cone back and give us
that information, and we will re-evaluate your request.

And, that is the end of ny speech. Any questions?

(Appl ause.)
CHAI RWOVAN LATHERS: There is a question for Dan?
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Dan, would you wait just a nonent, please. Wuld you use the
m crophone, pl ease.

M5. MELLON: Hi. M nane is Margaret Mellon. | am
fromthe Union of Concerned Scientists. Fromwhat | -- from
what you have presented, there doesn't seemto be any
information collected by the agency on usage. | nean,
whet her approved conpounds are actually used, in what anount
and in what ani mal systens.

Is that true? And if you don't get it in this
process, do you get it in any other process?

DR. BENZ: There isn't any information collected
here because this is the pre-approval process, and it would
be hard for us to estinmate how nmuch woul d be used, other than
there is some estimation in the environmental assessnent
because they have to have sone idea of what kind of inpact.

W have a whole office, the Ofice of Surveillance
and Conpliance, that |ooks at products post-marketing;
whet her they are used in accordance with | abel directions,
how nmuch there is used, et cetera, and that is their conplete
function, is surveillance and conpli ance.

M5. MELLON: Does the agency nake that available in
a report, like this is how nmuch of a particular antibiotic
that has been used in a particular systemin 1998 so we could
track it over time to see whether antibiotic use is going up

or down in particular systens to get a better idea of
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exposure?

DR. BENZ: | really don't know the answer, because
| amfromthe Ofice of New Animal Drug Evaluation. | do the
pre-approval, and I amnore on will the product be safe and
effective. |If there is anybody here from Surveillance and
Conmpl i ance that could answer that -- or we can |leave it for
| ater today. | really don't know.

VR. . --- animal drug experience report.

DR. BENZ: Well, there is a drug experience report
that would tell how nuch the drug -- each owner of an NADA

that is approved nust report to the agency annually in
sonething called a drug experience report. It tells us how
much the drug is used.

And | don't knowif it is sunmmarized across
conpani es or anything in public nade avail able, but we do
have sone indication --

M5. MELLON: We have tried to | ocate such reports
and have never been able to do so. But if they are
avai | able, we would like to hear about it.

CHAI RWOVAN LATHERS: Dr. Thonpson.

DR THOWPSON: | amnot from surveillance and
conpliance, but I will try to answer your question. W do
get information, as you are probably aware, in the drug
experience reports, but that is targeted specifically to the

i ndi vi dual drug, and nost of that is considered proprietary
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i nformation.

There are sone problens, which we have stated in
t he framework docunment, with how we currently collect the
information, and we are in the process of trying to make sone
changes in terns of changing our regulations to provide a
better basis for tracking drug usage information in the
future and providing a better |inkage to the resistance data
that we are collecting through the National Antim crobial
Resi stance Monitoring System

The questions about how the information will be
rel eased publicly, we don't really have an answer for that
yet. W are looking at that issue in terns of providing
better public information in the future on that. But sone of
it is considered proprietary information and is not
rel easabl e by the agency.

M5. MELLON: Well, | do -- | amglad that the
agency recognizes that it is a problem and |I guess | would
just say that there are ways around proprietary information,
aggregating data and all that, which | know you have thought
about .

But | would just encourage you to go in that
direction. It is areal hard issue to address, either froma
heal t h standpoint or a public policy standpoint, when you
don't have any idea, really, of how nuch antibiotic is being

used, where and what the trends are over tine.
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DR. BENZ: Well, | do know. | can't nmake a plug
for them but there is a conmercial service that collects
t hat dat a.

M5. MELLON:  Well, it isn't very satisfactory
either. Frankly, you know, being fromthe public interest
comunity, | want information that has the kind of authority
and credibility that would conme fromit comng fromthe
government. That would certainly be our preference. Thank
you.

CHAI RMOVAN LATHERS: Are there any ot her questions
at this nmonment?

(No response.)

CHAI RMOVAN LATHERS: | f not, thank you Dan.

Qur next speaker has just arrived, and | think we
will need a few minutes to | oad her PowerPoint slides. One
announcenent that | have been asked to nmake is that Bil
Flynn i s obtaining as nany copies of the talks that we have
heard this norning as possible, and hopefully, copies will be
avai l able for us this afternoon.

In addition, Bill anticipates that these will be on
the hone page at a l|later date. So you will have hard copies
today and electronic copies in the future. Gve us just a
nonent, pl ease.

(Pause.)

CHAI RMOVAN LATHERS: Qur next speaker is Jean
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Cooper. Jean is a 1987 graduate of the University of
[I'linois Veterinary Coll ege. She does have a naster's of
science in dairy mcrobiology and nutrition, and an

under graduat e degree in ani nal science, both earned at
Rutger's University.

She is, at this tinme, chief of the clinical
chem stry and toxicol ogy branch at the Centers for Devices in
Radi ol ogi cal Health at the FDA. In her current position she
did work for the Center for Veterinary Medicine as an
application reviewer. In this capacity she reviewed the
studi es supporting the 21 CFR 558. 15 Regul ati on on the sub
t herapeutic use of antimcrobial drugs in food products.
Jean.

"558. 15" STUDI ES: A H STORI CAL PERSPECTI VE

By Dr. Jean Cooper

DR. COOPER: Thank you. | had another neeting |
had to be at earlier, so that is why | didn't nake it here
until now.

The Food and Drug Administration is the prinmary
federal agency responsible for insuring the safety in food
supply relative to the inpact of drug use in food ani mals.
The Center for Vet Med approves ani mal drugs that are
effective and safe for aninmals and for consuners of ani nal
products fromtreated ani mals.

CVM consi ders the properties of each drug in







